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THE ARMSTRONG F@’ BORING TOOL. 







MOORE’S ANTI-FRICTION = A Practical 
DIFFERENTIAL mm a _, 
Forging, 
CHAIN PULLEY BLOCK — alae 
and Time 





A New Movement! Send for Cir- 
xX s cular to 


ARMSTRONG BROS. TOOL CO. 
CHICAGO 


98 W. Wasin ton St 


A Perpetual Compound Lever! 
Powerful, Simple and Durabie! 
Light, Compact and Strong! 
One Man can Lift to the 
Full Capacity of the Block 
Seif-Sustaining at Any Point. 
The Block Always Hangs Plumb. 


Moore Mfg. & Foundry Co., 
Milwaukee, Wis. 
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Cood Telephones 


‘ 
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« Factories, Residences and Exchanges. 
GUARANTEED FIV! YEARS 
< Rat ates of equipm s fur s) ' ’ zu 

q Universal Telephone Co., !ndianapolis. ind 
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HIGH GRADE IRON CASTINGS 


For all purposes where a CLEAN, SOFT casting is wanted. 


KURTZ & BUHRER FOUNDRY CO., 


Office, 4 Canal St. ) 
Works, 832-840 Austin Ave., | CHICAGO, ILL. 
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JAS. A. BRADY, Supt. 





We Design, Manufacture and Erect in all parts of the U. S., 


STEEL FRAME BUILDINGS 


TRUSSES, COLUMNS, GIRDERS, ETC. 


For Roors and Srpes of Buildings. Mill and Foundry Buildings A Specialty. 


Steel Tanks and Stacks, Copper Steam Pipes. 


WM, B, SCAIFE & SONS, siseescczous 
CRAIN for Anodes, German Silver and Steel. 
NICKEL THE CANADIAN COPPER CO., 
201 Perry-Payne Bidg., CLEVELAND, 0. 











THE IRON TRADE REVIEW 


CHICAGO, ILL. 


NUMBER 16. 


GREY IRON CASTINGS, 


Light and Medium weight, 
FINE QUALITY. 
The Taylor & Boggis Foundry Co., 


CLEVELAND 0. 








SEND FOR CATALOGUE 


H. E. COLLINS & CO., 


Bank of Commerce Building, 
PITTSBURC, PA. 
Havemeyer Building, New York City, WN. Y. 
he “ Rookery.” Chicago, tll. 
71 Perin Building, Cincinnati. 0. 
10 Peninsular Bank Bidg.. Detroit, Mich 
24 South Water St., Cleveland, 0. 
12 Union St.. New Orleans, La. 
1107 Betz Bidg., Philadelphia, Pa. 


BUFFALO Geez 
VENTILATING in 








ELECTRIC, STEAM , 
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° - ° 
; Nickel Plated Pocket Levels.om 3 TURNBUCKLES. 
) a _ 86-PAGE CATALOGUE FREE. $ sy (eM Jo 
@ | ° 

° ° 

° THE L. S. STARRETT Co., © . 

= 2% inch, .4o. 3'4 inch, .50. BOX 67. ATHOL. MASS.. U. S. A. : Cleveland Gity Forge & Iron CO., 
Se soeroroooevovororororoosereroroereoeseroes eo eoeoeooes CLEVELAND. O. 





CAST IRON PULLEYS 


HAFTING. HANGERS & BEARINGS 
ROPE TRANSMISSION. SHEAVES. 


WA‘ JONES —~£% , 57659 Se Jefferson St 
Foundrye Machine ©. 2—>— CMICACO. 


RAY IRON CASTINGS. 


The Finest Quality, We make a speciality 
Light and Medium of fine castings for 
Weight. electro-plating. 


THE HAMILTON FOUNDRY & MACHINE GO., HAMILTON, 0. 
tS, ASOLNE Qk MTUML GAS AGNES. FORSTER, WATERBURY & CO. 


Simple in construc- 
PIC IRON AND COKE, 
tion, economical, close 636-638 The Rookery, Chicago. 


regulation, smooth | 
AGENTS FOR 


y/ ee for ELEC- IROQUOIS, STERLING SCOTCH, PEERLESS. 
TRIC LIGHTING © Malleable Bessemer, 
NORTHERN and SOUTHERN CHARCOAL IRON, 










WRITE FOR FOR 


ESTIMATES 





ILLINOIS SCREW CO., 





40 8. Canal st., Chicago. 





WORKS, SHAKUN. MINES,*CLEARFIELD CO., PA. 





James V. Rose, 


PROPRIETOR 


SHARON FIRE BRICK WORKS, 


Contractor in Fire Brick Construction. 
Manutacturer of High Grade Fire Brick 











NEWELL BROTHERS, Cleveland, O. Foundry Coke. 


ANALYSIS 
Brick Rock Clay 
SILICA 54.50 A 47.00 
ALUMINA 44.2 ALUMINA 39.00 
SS ON N £5 Loss ON N,13.20 
IRON 15 RON 12 





THE UPSON NUT CO., Cleveland, O., 


~ MANUFACTURERS OF - - - 
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- YOUNGSTOWN, O., Heavy Plate 


WIT. B. POLLOCK & CO., Work Construction for Steel 





Works, Blast Furnaces, Rolling Mills, etc. 


Boilers and Tanks, every description. 

















—STILWELL’S — 


PATENT LIME-EXTRACTING 


HEATER “FILTER 


COMBINED. 


Is the only lime-extracting Heater that will prevent 
Scale in Steam Boilers, removing all impurities 
from the water before it enters the boiler. 


- Thoroughly Tested. 


OVER 8,000 OF THEM IN DAILY USE. 


ILLUSTRATED CATALOGUES. 


Stilwell-Bierce & Smith-Vaile Company, 


“PIQUA” 
ron or Steel Roofing 


Price List and Catalogue 
Free on Application to 


The Cincinnati Gorrugating Co., 


PIQUA, OHIO. 
P. 0. Box 363. 


O. TEXTOR, 
Chemist iad Metalliurgist 


Ana'yses made of Met Is Ores, Fuels and Sup- 
plies for Furnaces, Steel Works and Foundries 
Ores sampled at mines, furnaces and lake ports 
Advice furnished to operators of Blast Furnaces 
Steel Works and Foundries 
Mining properties reported upon 
For 12 Years Chief Chemist to the Cleve- 
land Roliing Mill Co. 








DAYTON, OHIO. 
*@-CHICAGO OFFICE, 63 S. Canal St. 


158 Superior St., CLEVELAND, O. 





oJ uN CTrION TRON é£é STEEL CO. 


WHEELINC, W. VA., and MINCO JUNCTION, O. 


MANUFACTURERS OF 
Bessemer Pig Iron, Soft Bessemér Steel Blooms and Billets, Soft Steel Bars, 


scaled and sheared to lengths and 


weights, for Sheet and Tin Plate Manufacturers,also Soft Bessemer Merchant Bars 


SUITABLE FOR 


Agricultural Implement Makers, Wagon and Carriage Manufacturers, Car Builders and Locomotive and Railway Repair Shops. 


421 Wood St., 


406 Bullitt Bldg., 
Pittsburg, Pa. 


Philadelphia, Pa 


8: Fulton St., 
New York, N. Y. 


Mason Bldg.., 
Boston, Mass. 


Sales Offices : | 


1o Wiggins BIk., 
Cincinnati, O. 


Security Bldg 
St. Louis, Mo 


638 The Rookery, 
Chicago, Il. 















Small Belt Compressor with Shifting Regulator. . 


RAND DRILL co. 


ROCK DRILLS, 
AIR COM PRESSORS. 


100 Broadway, 1328 Monadnock, 


NEW YORK. CHICAGO. 











Do You want 


A Water Tube Boiler 


- | Absolutely Safe ? 

_| Using No Cast Iron in Construction? 
The Most Accessible and Durable ? 

| The Easiest to Clean and Repair ? 

. Very Economical in Fuel ? 

| Sold at Small Profit ? 


iT Is 


he Wood Water Tube 
Safety Steam Boiler, 


AS MANUFACTURED BY 


WICKES BROS., 


East Saginaw, Mich. 





Robert W.Hunt&Co. 


















GT PERMANENTLY PREVENTED wana Sect 
bright Machinery & Metals by using CHICACO. 
Seance Analyses of Iron Ores 
Sampling of ores. 
Analyses of all ores, oils, waters, metals, etc 


Inspection and consultation. 


ATLANTA 


TIN PLATE 


I do not understand it,” said the philosopher. 
‘What is bothering you now?” inquired the 
other. “Ifa manis two hours late arriving at 
home his wife raises a row, while if he is gone twe 





F.A. EMMERTON, ~ 
Analytical Chemist 


AND METALLURGIST. 


Ores sampled at lake ports, mines and furnaces. 
Mines and Metallurgical Processes examined. 
Analyses made of Ores, Metals, Fuels, Railroad | General analyses of Ores, Slags, Metals, Fuel 


DICKMAN & MAGKENZIE, 


CLEVELAND, CHICAGU, 
Jl Atwater Bidg. 1224 Rookery Bldg 


Mining properties examined. Ores sampled at 
mines, furnaces and all lake ports. 


Foundry Materials and Products, etc. 


and Foundry Supplies, etc. 
CHEMISTS AND ENCINEERS 


9 Bratenahi Building. CLEVELAND, 0. 


years she will give him a royal welcome. Wo- 
men are peculiar.’”’ Yes, they are, but it’s dead 
easy to avoid that trouble. Just take home with 
you a couple cans nice California fruit packed in 


Atlanta Tin and she'll smile like a “ basket 
of chips,” and be sweeter than Orleans molasses 
Try it 


THE ATLANTA STEEL & TIN PLATE CO. 


ATLANTA, IND. 


In the gas country, 








BLOW YOUR cu POLA 


- WITH A- 


« STURTEVANT BLOWER. ~ 


SEND FOR CATALOGUES. 


B. F. STURTEVANT CO. 
Boston. New York. Philadelphia. Chicago. London, Eng. 








Cc. K. PITTMAN, 


SHIPPER OF 


Coal & Coke 
Best Grades of Coke a Specialty. 


975 Old Colony Building, Chicago. 
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Votume XXIX. CLEVELAND, O. 


THE 
WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 

Eastern and Central Western iron markets are quiet 
and the Chicago district leads in activity for the past 
week. The higher prices recently announced seem to 
have acted as a stimulus there; in other sections there is 
no disposition to hurry matters and large buying covering 
farther future requirements is wanting. Statistically the 
pig iron status was not improved in March. Production 
remained practically unchanged in the month, at a rate 
close to 10,000,000 tons a year, and a further increase of 
stocks was the natural consequence. Comparisons with 
last year in mid-April are commonly made, and they are 
not particularly encouraging when the present light 
demand in finished products is set against the quickening 
of inquiry and of buying that were felt in all lines a year 
ago. Yet it is to be remembered that consumption to day 
exceeds that of a like period last year, judged by the pig 
iron statement, and it is certain that many more men are 
employed in iron and steel works. Much of the buying 
of a year ago that made the second quarter a stirring time 
in the iron market was anticipatory. The bottom had 
been touched and there was a desire to cover against 


advances. ‘To-day both producers and consumers are to 


a large extent taking things as they come. Some heavy 
pig iron purchases were made, with deliveries to the end 
of the year, in the recent low dip of prices on Southern 
iron; but if a gradual rise in prices of finished material 
should come in the next three months it would not 
find the mills, as was the case last year, loaded up with 
uncomfortably low-priced contracts. There has been 
some reaction in Bessemer pig in the Pittsburg market 
the past week; and whereas most valley furnaces re 
fuse to go below $13, some sales have been made at 
$12.60 to $12.85, equivalent to $13.35(¢ $13.60, Titts 
burg. Business in steel billets, as in Bessemer pig, has 
been light. The pool price of $20.25 is in full force, but 
the few buyers are able to get middlemen’s steel at from 
$19 90 to $20.15. The wire rod manufacturers held a 
meeting in Cleveland and made progress toward an agree- 
ment, but there must be changes in several proposed 
features before some signatures can be secured and 
another conference will be held next week. The 
price established by transactions meantime is about 
$6 in advance of the billet basis, or $26.75 Cleve 
land. Two Pittsburg sales are reported at $26.25 and 
$26.50. 


plate bars have had attention from buyers of these mate 


The prices lately fixed for sheet bars and tin 


rials, in Pittsburg meetings. A more general affiliation of 


tin plate manufacturers with the association of that trade 


may result and prices of their own product, which have 
been unduly cut by reason of home competition, may be 


better maintained. The outcome of efforts to get a speci 
} 


al concession on tin plate bars, either by conference with 
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the pool management, or by arrangement for outside 


sources of supply is still entirely problemati With few 


exceptions, actual transactions in finished material have 


not shown the advance in steel, thoug! juotations vary 


considerably. While 1.45c. Pittsburg is quoted on tank 


have been taken at 


angles and steel bars have shown weaknes 


1 lower price, and 
The bar 


iron men, after a long struggle, have perfected what seem 


plates, orders 


to be a strong arrangement, with a number of familiar 
pool features, but no change in price was made by the 


Cleveland meeting. Southern iron is inactive outside of 


Chicago. ‘The Birmingham basis, under the quadrilateral 
agreement, is $8.25 for No. 1, $7.75 for No. 1 soft and 


No. 2 foundry, $7.50 for No. 2 soft, $7.25 for No. 3 


foundry, $6.90 for foundry forge and $6.75 for gray forge 


THE CLEVELAND DISTRICT. 


Ore buying has started in a way, and the buyers thus 
far in the market have taken a few hundred thousand 
tons of Bessemer ores, chiefly from the Gogebic ahd 


Marquette ranges, on the basis of prices recently an 


nouns ed Other negotiattons are pending As yet no 
sales to the chief interests in the Pittsburg and Chicago 
districts can be announced. The news from the iron 


ranges gives more promise of freedom from strike troubles 

at least for the present. While the eight-hour day i: 
one of the chief aims of the miners’ union that has a hold 
on all Lake Superior ranges, it s intimated that the 
demand may not be pressed immediately, but wiil be 
kept suspended over the heads of the companies 
Enough has been gathered, doubtless, from the reductions 
of force at a number of mines to convince the leaders of 
the men that increased pay cannot be § iccessfully con 
tended for at this juncture here is little chartering, in 


view of the comparative smallness of ore sales thus far 


but a number of single trip contracts have been made at 55 
cents from Escanaba. Vesselmen hold for $1.10 from 
the head of the lake for season business and nenher ide 
is showing any anxiety The status of Mesalhi ores, so 
far as preliminary talk among | uyers gives nd ition, 
will be about that of last year One leading producer 
will use 40 per cent Mesabi ores, or a little above the 
average However, the probabilities are that quite all 
the expected production of Me fessemers wil e 
taken up by the market. 

There is a lu'lin the pig iron market. Fur 


Pig Iron . . . . 
nace firms in the valleys are doing a good deal 


of quiet figuring to discover their status under the exist 
ing conditions and those that are to prevail in the next 


few months. The coke problem is no small element in 


the computation, and while the $2 Connellsville price is a 

xture for the present, ways al d means of getting cheaper 
coke are having no little attention, with a view to the im 
mediately future supply ; though in some cases plans are 


under way that look toa greater independence of the 


Cortinued on page 7. 
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THE CHICAGO DISTRICT. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.| 

The market in this district in the past week has been 
quite active and a number of large sales of various classes 
of material have been made. The sales of pig iron were 
a little in excess of those of the week previous. Prices 
on Southern pig iron have been advanced another 25c. 
The bar iron market is fairly active and the announce- 
ment is made that the Merchant Bar Iron Association is 
again in control of the situation. In soft steel a consider 
able tonnage has been closed and prices of rods have 
been advanced $3 a ton. Structural material has been 
quiet, no large orders having been placed, but an inquiry 
has been received from one of the western railroads for a 
round lot of bridge material which will be placed soon. 
In plates a good business has been done in small lots and 
one order for 1,200 tons was taken. Prices generally are 
firmer than they were a week ago and further advances 
may possibly be chronicled before the end of the present 
week. 

Pic Iron.—Several of the largest buyers in this market 
gave contracts last week for their requirements for the 
season. Notable among these are a large agricultural 
implement concern and a car wheel manufacturer. The 
total sales of Southern iron for the week was in the 
neighborhood of 12,000 tons. ‘The total for Northern 
iron was considerable in excess of this. Prices of South. 
ern iron have been advanced another 25c a ton by the 
Alabama producers and the revised quotations are given 
below. At least one agency, however, is selling iron at 
the old prices or 25c a ton under our quotations. On 
the other hand one of the largest Southern producers is 
quoting iron at 25c above the prices we give. The 
inquiry for Southern iron appears to have been satisfied 
to a considerable degree, but Northern furnaces report a 
very large demand still in hand. Our quotations at 


present are as follows: 


Lake Sup. Charcoal.......$13 50@14 00 
Local Coke Fdy. No. 1... 12 50@'3 
Local Coke Fdy. No. 2... 12 00@12 50 
Local Coke Fdy. No. 3... 11 009@12 00 


Southern No. 2 Soft...... $11 35@11 & 
South’n Silveries No. 1. 11 S8sar2 3% 
South’n Silveries No. 2. 11 60@11 8 

- Jackson Co. Silveries... 14 50@16 00 
Local Scotch Fdy. No. 1. 12 50@13 Ohio Silveries No. 1...... 15 00@15 50 
Local Scotch Fdy. No. 2. 12 02@12 50 Ohio Silveries No. 2...... 14 50@15 00 
Local Scotch Fdy. No. 3. 11 25@12 00 Ohio Strong Softeners... 15 oo@15 5 


South’n Coke No. 1 12 10@12 35 Alabama Car Wheel 16 85@I7 35 
South’n Coke No. 2....... 11 60@11 55 Malleable Bessemer...... 13 S0(@14 09 
South’n Coke No. 3....... It 10o@11 60 Coke Bessemer ............ 13 SO(@14 00 
southern No. 1 Soft...... 11 60@11 8 


Bars.—Mill agents in this territory report that the 
Cleveland meeting of the Bar Iron As-ociation was suc- 
cessful in gathering into the fold all of the recalcitrant 
members and that prices are now very firm at 1.30c for 
common bar iron, Chicago. Close investigation failed to 
reveal any lower prices than this, and it seems likely that 
the Cleveland meeting was at least successful in toning up 
the market. General business in the last week was very 
fair and there is a considerable demand for round lots of 
car iron. The B. & O. road has sent out specifications 
for 5,000 cars, and it is expected that this order will be 
placed in the near future, divided among some of the 
Western car works. Quotations are now made as fol 
lows: Common iron, 1.30c to 1.35c; guaranteed, 1.35c¢ 
to 1.40c; soft steel bars from strictly billet stock, 1.30c 
to 1.40C. 

RAILs AND TRACK SuppLies.—The local steel company 
reports a large tonnage closed, almost entirely in small 
lots. The local mills are now better supplied with orders 
than at any time before in their history at this season of 
the year, and the prospects for a continuance of a large 
trade are very excellent. Quotations are as follows: 
Rails, $29; splice bars, 1.40c t» 1.50c; track bolts with 
square nuts, 2C tO 2.05c; hexagon nuts, 2.17% to 2.25c; 


spikes, 1.75c€ to 1.50c, 
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BILLETS AND Rops.—A considerable tcnrajye of both 
billets and rods was sold in this market last week and the 
inquiry is still very large. Prices are made at $21.25 for 
billets and $30.50 for rods. 

STRUCTURAL MATERIAL.—No especially large orcers 
have been placed and general business was a little quieter 
than it was a week ago. ‘The only new business coming 
up is an inquiry from the Northern Pacific road for 2,000 
tons of bridge material. Prices are very firm as follows : 
Beams and channels, 1.65c to 1.70c; angles, 1.45¢ to 
1.50C ; plates, 1.50c to 1.55c; tees, 1.65c to 1.70c. Small 
lots from stock are quoted Yc to %c higher. 

PLatres —General business was very good last week 
and a number of good sized orders were closed, among 
them being one for 1,200 tons of heavy tank plates. The 
demand continues good and it is expected that future 
business will be fully as large as it has been lately. Quo 
tations are unchanged as follows: Tank steel, 1. 50c 
to 1.55c; flange steel, 1.75c¢ to 1.80c; fire-box steel 
2.85c to 5c; boiler tubes, 70 to 75 per cent discount. 

SHEETS.—There is quite a large demand for both black 
and galvanized sheets and several round lots of each were 
sold last week. Quotations are very much firmer and 
there is considerably better tone to the market One mill 
announces its intention of warehousing its product before 
it will sell for less than 2.35c for No. 27 black or 75 and 
10 per cent discount for galvanized. Quotations range 


from these figures down to 2.25c for No. 27 black to 80 


per cent dissount for galvanized. 

MERCHANT STEEL.—The demand continues very good 
and a number of large sales were made last week. (uo 
tations are very firm and are unchanged as follows: 
open-hearth spring, tire and machinery steel, 1.85c to 
1.95c; smooth finished machinery steel, 1.65c to 1.70« 
smooth finished tire 1.60c to 1.65c; tool steel, 5 50 
to 7.50c; specials, 11c and upwards; Bessemer bars, 1.55¢ 
to 1.65c¢. 

O_p Raits AND WHEELS.—bBusiness last week was 
rather quiet, no sales of any consequence of either wheels 
or rails being reported. Prices are unchanged. Old 
wheels are quoted at $13.50 to $14; old iron rails, $14.5 
to $15; old steel rails, $11 to $11.50. 

Scrap.-——The demand fell off a little last week and sales 
were hardly as large as those of the week previous. It is 
expected, however, that the good results of the meeting 
of the Bar Iron Association will have a stimulating effect 
upon the scrap market. ‘The following are buying quota- 
tions furnished by dealers: Railroad forge, $12 to $12.50; 
dealer’s forge, $11 to $11.50; No. 1 mill, $7.50 to $8; 
railroad cast, gross ton, $9.50 to $10; machinery cast, 
$9.50 to $10; axles, $15; cast borings, $4.50; wrought 
turnings, $6; axle turnings, $7; mixed steel, $8 to $y ; 
stove plates, $7; heavy melting steel, $10.50. 


IN OTHER MARKETS. 
[SPECIALLY REPORTED FOR THE [IRON TRADE REVIEW 

There is little change to note in the volume of 
Pittsburg . , . 
business, and buyers are showing no disposi 
tion to take hold at the higher price recently announced 
for steel. Bessemer iron has sold below the figures 
reached in the spurt of 10 days ago. Sales are reported 
of 3,000 tons, May to July, at $12.90 in the valley, or 
$13.65 Pittsburg; of 1,500 tons, April and May, at 
$12.85, valley, and of 3,000 tons, April and May, 
at $12.65 valley. Today’s quotation is $13.40 to 
$13.60 Pittsburg. 
The former are quoted $12.60 to $12.85 for No. 1 and 
lorge is stronger at 


Foundry and forge irons are quiet. 


$12.25 to $12.50 for No. 2, all ore. 
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\pril 1b, 


$11 to $11.25 for Northern \ sale of 1, 
made at the latter figure. Southern is from 2¢ to cen 


above the low price s ot two weeks avo. No sales of steel 


by pre ducers at the $2 2.25 basis of the po yl are ré ported 


but dealers w » have billets due on irst-quarter purcnaser 
are making prices just enoug! velow the new bas take 
the small amount of business that is going Sales f 


\pril delivery are reported at $19.8 $19.90 and $19.95, 
andas for May delivery at $21.1 
somewhat firmer, with $21 as the common quotation 


urers generally report that they 


Finished material manufa 


obtain ady inces, since the pt hlica 


have no: been able t 


tion of p»ol ures on steel Ihe Eastern market, the 


oretically, ha a chancs 


over the Pittsburg price, while the freight difference 
ibout $2, to hold 'S trade avalinst We tern Ct my] et n 


on finished material; but until low-priced ores and low 


priced Bessemer pig iron are used up there may be a good 
deal of unevenness in prices, both between sections and 
sellers in the same section Steel bars have not advanced 
and 1.100 to 1.15% half extras, is the juotation, W tl 
the lower price more frequently made. Bar iron 1s stronge 

since the Cleveland meeting and it seems to be understood 


that 1.20c Youngstown, for common will be maintained 


det tne pool irgreement In tnis irk« some 1i¢ 
were made in the past two months as low as 1.05¢ for 
commol Piate are held at 1 45° for tank by some 1 is 
10 has also en aone We bole ne 1.5oc to 

1.ssc and flange, 1 to 1.605% Structural mater 

unchanged 1n price Building demand continu si rand 
bridge work is growing in volume We quote 1.45c¢ for 
beams and channels ; 1.30c for angles, though this price 

i een cut; 1.35¢ to 1.40c for universal ites 
1.45c for tees In sheets, the inquiry better nd 
some ml ls have id\ in ed pri es $2 a ton. \\ e LOTE 
No. 27 at 2.25¢ to 2.30c; galvanized sheets at 75, 10 and 
- per cent discount Pipe and tube mills are maintain 
Ing rmly the d scounts annou ced three week igo ind 


] ? 
report demand somew! it enlarged. 
i 5 


It was the opinion of many that the extr 


- rdinary buving of March, which was a large 
increase over January and February, would result in a 
lull in early Apr but this has n een re ed, as e 

siness of the first week of April kept pace with 
activity of the past month, though t rders for imme 
diate delivery have not been sufficiently large t take p 
the current output and the winter accumulatior lhe 


ndications are that the general manufacturing and mer 
f the country is not participating in the 
Juoyant traffic in iron and steel, and consumers of the metal 
find no response in the trade warranting the advances in 
rices for raw iron and steel; on the 


complain of continued dullness and are pessimistic as 


the outlook. Throughout the trade there is been | 
feeling of opposition to the combinations among the steel 
ikers and pig iron manufacturers through the fear that 


pig 
xtortionate and unreasonable prices would be exacted 
but a fuller understanding of conditions dissipa es these 


yprehensions. There is a way to reduce the cost of 


iron and steel, and that is by cutting the wages of the 


miners of the ores and coal back to the scales of late 
d early 1895, which would mean strike ck 
expensive trouble, but the companies and corporations 
know full well that would also mean deprivation at 
almost starvation to the miners and laborers, which cor 
dition they seek to avoid Che railroads refuse to reduce 


the freight rates to the low level of last spring, and their 


M ick Dal are 


now, with only $1.25 advance 
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A STRONGER BAR IRON ORGANIZATION. 

The Merchant Bar Iron Association at its meeting in 
Cleveland last week put a period to the uncertainty about 
its existence that has stretched through the past two or 
three months. After a season of suspended animation, 
so near akin to death that even memorial words were 
written, there is to-day a proof of new life that cannot be 
gainsaid. 

Whether the success of the steel manufacturers in form 
ing the billet pool had its influence cannot be said. Cer- 
tainly it did not retard the similar effort in the bar iron 
trade. At all events the bar iron pool is a fact. Good 
round checks were given by the membership as an earn- 
est of their intentions, before the Cleveland meeting dis- 
solved, and 1.20c Cleveland and Youngstown, and 1.30c 
Chicago, East St. Louis, Cincinnati and Louisville, are 
now well established, with indications that they will be 
firmly maintained. 

While 86 per cent of the bar iron tonnage west of the 
Alleghenies seemed to be the limit of possible signatures 
before the Cleveland conference it is now understood that 
something over 92 per cent is represented in the new pool, 
and that there are some producers outside, who, while not 
in position to agree to a restriction of their output, are 
willing to maintain the price fixed by the pool. 

The scheme of organization is similar to that of other 
pools. The basing percentage to which each mill in the 
association is entitled is determined by the record of 
output for four months and in part by the character and 
equipment of the mill. Reports of shipment of material 
are made each month to the commisioner of the pool, and 
a $2 per ton tax is imposed for shipments over the 
monthly tonnage assignment, while a $2 allowance is 
made to mills whose shipments are under their percentage. 
The money deposit feature and the fines for non-com- 
pliance with the agreement are a strongly constructed 
feature of the document. With $1 a ton on its monthly 
output deposited with the commisioner, and this amount 
subject to forfeit in case of withdrawal or expulsion before 
the year fixed as the life of the agreement, and a fine of $500 
for each violation of the articles, it would appear that no 
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mill would lightly yield to the temptation to undersell. | 


Sales through brokers, unless authorized agents of mills, 
and registered as such, are prohibited and no mill may 
pay any commission which is to be divided with the 
buyer. 

Other features of the new organization are designed, 
like those above enumerated, to prevent over-production 
and the demoralization which so notoriously characterized 
the bar iron market before the Merchant Bar Iron Associ 
ation came into existence a yearago. Whatever mistakes 
may have been made under the plan of organization that 
has been operative heretofore, they seem to be effectually 
guarded against in the scheme just perfected, and greater 
stability and uniformity seem now to be assured. 


WAGES AND PRICES IN IRON AND STEEL. 

It is not hard to believe that many of the decisions ar 
rived at in labor councils are the direct result of sophis 
tical arguments or distortions of facts about wages and 
markets, by imported agitators. The statements of these 
men are taken at par, because they go up and down the 
country and are supposed to be in position to know things 
that the local wage-earner, shut up to his daily round, 
could not find out for himself. That the words of the 
traveling agitator are accepted as gospel is shown by an 
incident reported by the Marquette A/ining Journal in con 
nection with one of the recent meetings of Lake Superior 
iron miners. 
dressed the men, made his point after this fashion : 


The imported stirrer up of strife, who ad 


“The employers are organized, and why should not the 
workingmen? You may have read that a big steel pool has 
just been formed, and that it has already advanced the price 
of steel billets $3 per ton. Following this, pig iron has gone 
up $1.25a ton. How much of that will you get? You are en 
titled to some of it. See that you get it!” 

Needless to say, this style of oratory was received with 
stormy applause and nods of approval. In his blunder 
ing ignorance or his professional craftiness, the speaker 
gave his hearers to understand that the producers of pig 
iron and of billets had been making a fair profit on the 
old market price and had just secured an additional ad- 
He did 
not know, or he suppressed the fact, that labor, in pig iron 
and billet production, has been paid for months on the 
basis of the boom prices of last summer, whereas the 
market has fallen away between $5 and $6 a ton on both 
Bessemer iron and steel billets, from the height of the 
Labor at Mahoning and Shenango valley fur 


vance, of which labor was entitled to a_ share. 


boom. 
naces got advance after advance last year, up to 40 per 
cent above the old wages, and though Bessemer pig iron 
declined steadily in the latter part of 1895 and the early 
part of 1896, many sales being made at figures either 
below or barely covering cost, wages remained the same. 
And when $1.25, or about one-fourth of the decline, had 
been recovered, the Michigan agitator vehemently appeals 
to his hearers to see that they get the share of the advance 
to which they are “entitled!” 

And similarly with billets. The object of the billet 
pool is to establish the price at a figure proportioned to 
the new cost of Bessemer pig iron, with standard Gogebic 
Bessemer ores at $4. Steel makers had simply the alter- 
native of getting the price up or of getting their labor cost 
duwn. The two had been clearly out of proportion for 
more than six months. Yet with the new pool rate fixed 
at more than $3 short of the top price of last year, labor 
is exhorted to see that it gets its ‘‘ share!” 

Manufacturers, the traveling agitator to the contrary 
notwithstanding, do not want low wages. When the 
purchasing power of wage earners is low, all industry 
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feels the lack. Manufacturers are most prosperous when 


labor is able to buy freely. To make wage reductions is 
like flying a signal of distress; and no manufacturer hoists 
the signal without exhausting every other resource. 

That iron and steel capital has patiently endured the 
unequal situation of the past six months, leaving wages 
for the most part untouched, after the successive advances 
of last year, is greatly to its credit. Under such circum 
stances the words of the Lake Superior orator, and similar 
ill-timed claims by labor organizations, are not conducive 
to a pacific mood on the part of capital. However, so 
far as their own industry is concerned, we take it that 
there are intelligent miners enough on Lake Superior to 


If the 


union would draw a conclusion from the billet pool, let 


read the plain signs of the past few weeks miners 


them consider that one of the prime objects of such an 
organization is a limitation of production to actual con 
suming capacity. And if billet production is curtailed, 
that means a corresponding limitation upon the produc 


tion of Bessemer ores. 


So far as last year is concerned, what with high 
freights and the small proportion of the year’s product 
that brought prices above those of the opening, the 


Lake Superior mining companies did not find it a year 
of profit. Yet wages were raised before the season closed. 
and later, in advance of any sale for 1896, a further in 
crease was made at a number of properties in expectation 
of a higher price for the ore this year. The curtailment 
of tonnage due to the changed conditions in the iron mar 
ket, will mean a considerable reduction in the anticipated 
profits of this season. One year of profit in four is not 
what the average capitalist would consider a satisfactory 


ike 


have completed just sue 


investment; yet | Superior mining companies W I] 


h a cycle with the end of the 


present year. It does not seem that the miners are tak- 


ing wise counsel in making preparations for intermittent 
labor and expensive tests ol strength, in the light of the 


history of the business since 1892, and the conditions that 


surround it at the present time. 


IRON AND STEEL IMPORTS 


From the ‘Treasury Department statistics, we compile 


the following sta‘ement of impcrts of tron and s'eel into 
the United States in February and the eight mnths end 
ing Feb. 29, as compared with like periods in the preced 
ing year 

‘ Th t kl \ 

»N ! i S 
| t 

Pig { 
SCTay i id s 
Bat " 
Katls , 
If ms ar ’ 
In b 
Sheets an ites i 
Cott ties 
Tin plat 
Wire rod 
Wire et 

The dwindling tin plate and black plate imports are 
again ‘reflected in the figures. The gain in iron ore ts 
another feature of the import statement. In February 


77,389 tons were brought into the United States, against 
only 21,603 tons in February, 1895. For the eight 


months ending with February the total was 535,194 tons 
months ending Feb. 2 


against 145,782 tons in the eight 


1895. 


Tue Lehigh Valley Railroad has made a contract for 1,00 
coal cars with the Michigan-Peninsular Car Co 
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rHE CLEVELAND DISTRICT.—‘ 


ontinued from page 


Connellsville field. The $12 figu for Bessemer is 
maintained by the majority of valley furnaces, though 
$12.75 and $12.65 have been done here is very little 
doing The fact that steel makers do not sell to brokers 


may lead to more restricted buying from that interest 


also, and sales of Bessemer iron may com 


made direct, to a greater extent That is one hopeful 


consideration, from the standpoint of merchant furnaces 
like 


not unlikely that the lead 


It is stated, also, that with anythins an average di 
mand for finished products it 
yuyer of 
Vet the re 


reduction of 


ing Pittsburg producer will still be a iron, even 


with its new furnaces in operation triction ol 


the billet output promises to compel some 


Bessemer pig iron production in the near future if price 


of the latter are to be held with any firmnes Foundry 
iron has had a slow sale in the week For No. 2 valley 
iron, $12.25 to $12.75 Cleveland, is the range of quot 

tions and $1 ; to $13.25 for No. 1 scotcn irons are 
quoted $12.75 and $13.25 Cleveland, respectively, for 
No. 2 and No. 1. Cleveland foundries make various re- 


ports as to their melt of iron as compared with last year 


ut this time. Few are doing more than in April, ‘95, some 


note no change; the majority are doing less Ihe daily 
consumption of iron may be put down as less than at the 
same time in 189 In forge little is doing Valley fur 
naces quote Sit at turnace Southern forge can be de 


livered in the valley under the new basis at about $10.6 


Lake Superior charcoal is maintained at $13.50 Cleve 


land, with light buying as yet 


No Cleveland transactions have been mad« 


on the pool basis of $20.75 for billets, 
though a sale is reported through a Pittsburg dealer at 
$20.so delivered in Cleveland The report is current 
that one Central Western steel plant will be shut down by 
the pool, though this cannot be verified [It is more likely 
such a plan would be adopted to prevent overproductior 
than the partial or spa modic operation of all plant lhe 


wire rod men, in a two days’ corference in Cleveland, 
failed to make the arrangement prop sed, some concerns 
being unwilling to accept the proposed limitations on 
output Further effort wil be made. however We 
rote $27 Cleveland, 
demand is made up of small orders and there 
Finished 
no disposition in this market to launch out 
Material . 
on extended contracts Bridge ulding and 
architectural work are furnishing fair tonnage to the 
mills The Northern Ohio bridge works have taken sev 
eral contracts ol moderate e utely il oUuner irger 
work is being figured on The W. & L. E. bridges, in 
vi lving several hundred tons of piates, angies, et have 
been placed ind on¢ or twe I ding contracts have 
been taken lhe material for the new street car house 
went to Pittsburg In connes with one cal contract 
a low price is reported o1 ngles, 1.25¢ Pittsburg, 
being cut ‘lates ire held it 1.54 Cleveland, 
tor tank, tl \! some n 5 ve gon >] iower 
Steel bars ar ted 1.1 t rs Pittsburg. or 
1.1 1.24c, Cleveland lf iron extr ta rice 
shading 1.25c Cleveland quite tle has been m on 
some recent business Che bar iron agreement is now 
very tight one, as detailec sewhere, and 1.20c in car 
loads and 1.25¢ less than carl s, Cleveland and Youngs 
town, are strictly maintained. Central Western railroads 


continue to buy in a small way In additi to the 
C. L. & W. and the W. & L. I ers for 1 n f 
rails each. as recently reported, the Ann Arber road ha 


been in the market for 1, 
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DEVELOPMENT OF THE MILLING MACHINE. 


At a recent meeting of the Manchester, Eng., Association of 
Engineers, Mr. Samuel Dixon read a paper on “ The Develop 
ment of the Milling Machine for Heavy Engineering Work,” 
in which he reviewed the progress in milling that had been 
made in large engineering works. He referred in the begin- 
ning to the cardinal principle of milling, viz., the employment 
of a small series of cutting edges, prepared so as to relieve 
each other in rapid succession, and to avoid the fatigue of any 
single one as compared with the employment of a single 
cutting edge, which would have to bear the whole brunt of 
the work without any relief. It is upon this idea of the 
employment of a battalion of cutting edges in the machining 
of any surface, to the best advantage, that the whole element 
of design in milling machines has turned of recent years, and 
so rapid has been the development, that whereas machines of 
two or three tons weight were a few years ago considered 
heavy milling machines, to-day machines of 15, 20, and even 
30 tons weight are becoming common. 

Perhaps one of the great elements in the problem least 
easily grasped by machine tool makers has been the fact that 
the conditions under which a series of cutting edges can be 
got to work ere very widely different from those of a single 
point, and this, perhaps, accounts for some oi the very lame 
designs of milling machines in the market. The strains upon 
a single-pointed cutting tool are very simple, and can be 
easily grasped, so that if provision is made for firmly clamping 
and supporting the same, little apprehension need be felt as 
to its doing its work satisfactory. In milling machines, how- 
ever, the necessity for a free rotary motion of the tools, and 
at the same time the most unyielding support of same, 
presents a problem very different from that of a single tool. 
For instance, how many designs of milling machines of the 
planing machine type had been made which seemed to 
assume that it was only necessary to support the tool longi- 
tudinally by uprights of the same form asin planing machines, 


how fallacious was 


whereas the transverse strains showed 
such an assumption. One great hindrance to the development 
of milling has been the existence of surfaces which were 
originally designed for machining by a single tool, and on 
which a series of cutting edges can not be employed, and a 
very important point in its development has been the design 
in recent years of machines specially arranged for getting 
this battalion of cutting edges to work on practically any 
surface that can be presented. With reference to the design 
of surfaces for milling, much can be done when it is fully 
understood that such surfaces have to be milled. There has 
often been a difficulty for planing machines to machine 
surfaces designed by some freak, which rendered it almost 
impossible, and milling machines are now passing through 
much the same development. This question of care in the 
design of surfaces is most important, and it is surprising 
how frequently engineers neglect it. 

In reviewing the development of this work of machining 
surfaces by rotary cutters, the speaker emphasized the rapid 
development of the process to meet the wants of general 
engineers, where it was necessary to have machines capable of 
machining practically any surface on heavy engineering parts, 
All surfaces on engineering obj: cts may be 
formerly finished on shaping 


large or small. 
considered as having been 
machines, slotting machines, planing machines, with the 
object reciprocating, or on large objects which are fixed and 
the tool traversed as in side-planing machines, wall-planing 
machines, etc., and Mr. Dixon gave numerous illustrations 


‘with detailed descriptions of the modern types of milling 


machines which had been designed to take the place of the 
above tools in engineering work. Surfaces formerly finished 
on shaping machines are now almost invariably finished on 
horizontal milling machines, with the ordinary spiral cutlery, 
where simple flat surfaces are concerned, or with gang cutters 
where several surfaces can be finished at one cut, as in the 
caps of pedestals or other similar objects. In such work there 
is an enormous saving, as a plain surface is finished quicker 
by milling than by shaping, and where several surfaces have 
to come together, or are r. quired to be uniform in thickness 
or width, this uniformity can be ensured with the greatest 


ceitainty, whereas in shaping there is such a number of small 
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errors and variations among the objects machined, that the 
liberal use of the file, and consequent expense is unavoidable. 
Take such objects as sewing machine dies, which are required 
to be uniform in thickness and breadth. By the older process 
of shaping or planing, the cost of machining alone is quite 
double or treble that of milling, and even after machining 
slight deviations are always to be found among the dies 
shaped, which have to be rectified by filing. By milling, how 
ever, these can be produced perfectly uniform in thickness 
and breadth. 
of a surface.from milling is far superior, in most objects, than 


Again, there can be no question that the finish 


that produced by shaping, and is in fact superior to what can 
be produced by the machine and file together. 

In addition to these p!ain surfaces which can be best milled 
with the plain spiral cutter, there is a larger class which can 
be done by face cutters, which for comparatively small objects 
are made solid, but which when made with inserted teeth can 
be of practically any size. This form of cutter lends itself 
admirably to almost every class of work, and is doing a great 
deal for the development of milling. One advantage of the 


The 


weight of steel used in any one cutter is so small and of such 


cutter with inserted teeth is its comparative cheapness. 


simple section that any ordinary workmen can make, harden 
and insert them, and asteel of the very highest quality can be 
employed, giving the same advantages in milling as are 
derived from the use of such steel in tool-holders for turning, 
planing, slotting, etc. The erroneous idea, occasionally found 
among engineers, that milling is not suitable for general miscel- 
laneous surfaces, but only where a number of small objects had 
to be made exactly alike, no doubt arises from a recollection of 
the field in which it first made its mark, namely, amongst small 
objects for sewing machines, knitting machines, small arms, 
etc., for which the machines are very special, and of extremely 
limited capacity, so that an object with a slight variation in 
form can not be dealt with upon them. To-day, however, this 
state of things has alte-ed entirely, and while there must ever 
remain a large number of special machines only suitable for 
particular work, there are also machines of a perfectly uni 
versal character, ready for machining any surface upon which 
a little common sense has been expended in the design, and 
the common spiral cutter and the face tilling cutter with 
either solid or inserted teeth, are together capable of machin 
ing almost any aurface whatever. All that is required is a 
machine constructed to quickly present one or other of these 
cutters to the surface being machined, and at the same time. 
have the cutters supported in such a manner as to get the 
maximum amount of work from them. 

Circular milling machines, Mr. Dixon pointed out, are the 
type for use where all such objects as cranks, levers, etc., with 
circular ends, have to be machined, but there is a wide field 
open for completely milling circular objects more economi 
cally than by turning, even carrying the idea as far as milling 
the edges and faces of pulleys and similar objects at the same 
time. 

The profile milling machine lends itself well to milling 
objects of irregular form, such as cams, levers, etc., and Pa 
this purpose the table is left free to slide longitudinally, so 
that a template of the same shape placed under the work de- 
termines the advance or withdrawal of the work as it passes 
before the cutter during the action of the transverse feed. It 
is of great importance when taking heavy cuts to have & bear- 
ing for the lower end of the mandril, though it is surprising 
how much can be done without any support. For general 
engineers, the question of profile milling is only of secondary 
interest. This type of machine, which he was tempted to call 
he slotto-milling machine, is also capable of doing an im 
mense amount of work with face milling, quite apart from its 
general work as an edge miller, so that by using face as well 
as spiral cutters objects can be milled on top and on all four 
sides at one setting. 

A very interesting group of machines is those for doing 
work formerly done on planing machines, which from their 
similarity of outline and functions are known as plano-milling 
machines. He had often thought that the design of the com 
mon planing machine has been on wrong lines from the very 
beginning, for to reciprocate a heavy table of 10 to 15 tons 
weight, or a total load of 20 to 30 tons at speeds varying from 
20 ft. to 50 ft. per minute, absorbs an enormous amount of 
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power ; butin milling machines this rapid reciprocation of OILLESS BEARINGS 
heavy machines is entirely dispensed wit! It is wel now! 
that quite a third of a man’s time, and also that of the produ The Nort er Meta ( I g 
ing capacity of many valuable machines, is lost in the setting Island City, N. Y., is the sole manufacturer of what it dk 
of work. This is unavoidable in planing machines, as nothing nates as “ oilless bearings,” the of which for ishing 
can be set on the table while in motion, but 1n milling ma penses with ot] or other lubricant for loose pulle, The m 
chines the movement of the table is so slow that, by having terial of which these bearing ire made isa gun or composi 
the machine sufficiently long, a second object can often be set tion metal bushing, in halves, with the bearing surface drilled 
ready while the other is being machined, and the man and the ind filled with plug f Metaline—a patented composition 
machine can be continually employed, so that a saving of one metal, for which the chief claims are self-lubrication and great 
third in the producing capacity of the machine can be effected lurability A set of bushes made of Metalin ind used in a 
from this circumstance alone prominent shop in Newark, N. J., were recently replaced after 
In conclusion, the speaker expressed the opinion that al eight years of service on a loose pulley running 380 revolu 
most all surfaces can be brought within the rapge of the mill tions a minute, no oil or other lubricant having been used 
ing machine, especially if in designing the few simple require during that time Aside from the saving of time and money 
ments of milling are kept in mind. He would not imply that and the immunity from care of pulleys on which metalined o 
planing machines would be put out of use in engineering oilless bushes are used, the relief from anxiety in connection 
works; but the great advantages of milling suggest that in with fire risk is a consideration of some importance. No oil 
designing their work for economical production engineers veing used, the bushes are clean and can be run in places 
assign a much larger share to milling machines. It should be where the use of pulleys would otherwise be prohibited on 
noted, however, that accuracy is necessary with this group of account of oi! splashings. The following is presented by th: 
machine tools above all others, as well as thoroughness in the matufacturers as a typical testimony. It is from F. W. Taylor 
design of all details foreman of the machine shop of the G. & T. Fairbanks Co 


scale manufactory, at St. Johnsbury. Vt 


CONDITION OF BLAST FURNACES OF U.S. 


About a year ago I became interested in your metalined 
bushings through an advertisement I saw somewhere and sent 


April 1, 18906. — . 
I , o you for your circular I had not much faith that your bush 





ings would do what you « them, however. We had 
CHARCOAI BITUMINOUS OR COK) two loose pulleys on an elevator shaft that had given us a good 


my recommendation a set of your met 
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Gescet day. Upon receiving the bushings we took off the pullevs and 
. Ria - 4 
ae . . ' bored them out large enough to take in the bushings and put 
naiana © 7 . a - 
Illinois the shaft back again. We started the newly bushed pulleys 
Michigan ‘ | +} ] ] 
— se det 2 , , April 28, 1894, and they have run constantly up to this tim 
— ta without a particle of lubricant of any kind. After running the 
rexas ‘ : elevator shaft about a month, and satisfying ourselves that the 
ir 1 . 4 ‘ ‘ ‘ 
Peleoeda pulley would not heat, we ordered another set of bushings, for 
loose pulley on a dynamo counter-shaft that had given us a 
I i ar.a l Ke . 
— great deal of troubls [his loose pulley is 24”. diameter and 
rotal anthr acitle New , ‘ ‘ + 
Work. New fereey, a takes a 12° double-thick belt, which we have to run very tight 
Lehigh Schuylkill, Uy rhe pulley runs 420 revolutions per minute. We always had 
per and Lower Susque ‘ . 
hanna and Lebanon a great deal of trouble with this pulley Some days we would 
valleys . 11 63 : 
have to keep a man over it nearly all the time to keep it run 
SUMMARY ning, and at one time it got so bad that we had to replace 
—= fave < =a both counter-shaft and pulley with new ones June 9, 18a. 
IN BLAST ) F BLA } 
we started it up with metalined bushings, and we have never 
Number Weekly Capacity Number head had one minute's trouble with it since 
Fue 
_a| @ f s f Good Specimen of Cast Iron. 
7 = . In removing a cast iron bushing of a locomotive cylinder 
a uins we vant = & - es as : ‘ 
a“ : a“ an . recently it the Baldwin Locomotive \\orks the excellent 
juality of the iron was strikingly illustrated. The cylinders 
Charcoal 7 ’ . ¢ » Oricir hont 20 in. in jiameter 1 for _ re ’ 
Anthracite 14 ‘ ' Q were ori la Ya \ i! i! ameter, and or some reasol 
Bituminous 42) 1 130,5 been bushed to in. by the builders. It was decided to 
rotal % 206 } 4 2 { 2 { remove the bushing, and it was cut out witha boring bar 
; until a thin shell was left in which the metal was to in 
rhe above table is condensed from the Amertcan Manufactur I 
tables of the Jren Age show in blast April charcoal furnaces, wit thick, forming a complete cylinder. When the shell was cut 
tons weekly capacity, instead of coke and anthracite, w ‘ , ae ee , , p 
tons weekly capacity, instead of *s  eaagge Bipot nites fo open the metal spread out flat like a piece of e iron 
nous’ and anthracite in above), with 2 tons weekly pacit Tota [Railway Gazetes 
active furnaces, with atotal capacity of ) tons, instead 


is above ! 


THE uame of the Union Foundry Co. at Grand Rapids 
THE Colorado Fuel & Iron Co. has sold 12,500 tons of rails Mich., has been changed to the Grand Rapids Foundry Co 


to the Union Pacific for early delivery and the capital stock has been increased to $25,00 
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FORM OF TEST PIECES FOR STEEL PLATES. 





The current issue of the Digesi/ of Physical Tests takes issue 
with the committee of steel manufacturers that recommended 
to the Board of Supervising Inspectors of Steam Vessels, at 
Washington, the form of test specimen for boiler steel re- 
cently adopted by the board. As the committee had on it a 
number of engineers, and as all its members directly repre- 
sented the manufacturers in whose interest the Diges/ of 
Physical Tests makes its protest, it would seem that “all prac- 
tical steel plate and rolling mill owners” are not entirely in 
line with the criticism, which we reproduce below: 

“ All practical steel plate and rolling-mill owners will join 
us in entering our protest against the adoption of a standard 
test specimen of the form recommended in the amendments 
recently submitted by the committee of the American Steel 
Manufacturers to the Board of Supervising Inspectors of 
Steam Vessels at Washington. The specifications provide 
that the test-pieces shall be prepared in the form shown in 
Fig. 1, which, every practicle engineer will see at a glance, is 
a very difficult and expensive shape to make. When it is con- 
sidered that some of the large mills pull their tests at the rate 
of 60 per hour ona single testing machine, it will be appre- 
ciated that the cost of preparing the specimens is a very im- 
portant item in the expense of maintaing a laboratory. Sixty 
specimens per hour is, we think, far too fast to obtain reliable 
results, giving too high a tensile strength and destroying the 
elongation, but to be able to pull even half this number per 
hour, requires the use of the most modern appliances for pre- 
paring the specimens. 

“ Before the introduction of special tools for this purpose, 
it was not unusual to see as many as six shapers running to 
supply one testing-machine. Test pieces prepared on a shaper 
have both edges parallel throughout their length, but these in 

















turn, as shown by Mr. Edward Haupt, of the Phoenix Iron Co., 
have too great an elongation. In later practice various other 
more rapid methods have been tried, among which are 
the Newton saw and the Ingersoll planer. The 
was never destined to set riverson fire, and soon dropped 
into oblivion, while the Ingersoll planer, though a large and 
powerful milling machine, well adapted to a wide range of 
usefulness and capable of rapid work, possesses the disadvantage 
of only milling one side of a row of specimens at atime. The 
newer machines are designed on the rotary planer principle, 
and finish both sides of a row of test pieces simultaneously. 
The machines are fitted with two heads, each carrying from 8 
to 12 tools. The shape of these tools fixes, of course, the shape 
and size of the fillet in the test specimens, and since the 
tools, to obtain a smooth finish in the test pieces, must be 
dead in line, it is necessary to grind them after they are set 
in the heads. By using tools ground to form a specimen the 
shape of Fig. 2, this grinding is reduced to a comparatively 
simple operation. They can, however, be more readily ground 
to give the form shown in Figs. 3 and 4, but to produce the 
test piece shown in Fig. 1 requires the use of an axle-mill four 
inches in diameter, and the slow process of feeding the cutter 
by hand until it reaches the required depth, this tedious task 
only being obviated by the additional expense of a special 
grinding machine to round the corners of the cutter, so as to 


saw 


permit cross-milling. 

“ Why, in these times of systematic inspection of material 
by ‘high-class experts,’ manufacturers should be obliged to 
incur the heavy expense of preparing test specimens in the 
form proposed by the committee, when other and cheaper 
forms give precisely the same results, and curtail the tax on 
the time and patience of the Government inspectors who are 
obliged to remain idle while the test pieces are being pre- 
pared, is, to us, an unexplainable mystery.” 
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LAKE SUPERIOR IRON MINES. 





At the Chandler mine 700 men are now employed and over 
2,000 tons a day is being raised. The stockpiles now contain 
280,000 to 290,000 tons of ore. The Pioneer, which adjoins the 
Chandler, has upwards of 70,000 tons of ore in stock. The 
new hoisting plant is about in readiness. A new body of ore 
has been struck recently at the Zenith. 

Mining operations have begun at the North Cincinnati 
mine at Biwabik, Minn. 
ney & Co., of Cleveland. 

The Canton mine on the Mesabi is likely to shut down 
about May |. 
all the ore that the mine is expected to market this year. 

The 1896 production of the Lake Superior Consolidated 
[ron Mines, from the Adams, Mountain Iron, Minnewas and 


The ore is sold by Corrigan, McKin 


Its stockpiles will contain by that date nearly 


the Lake Superior group has been put at 782,000 tons. 

An iron and timber land deal is pending with the Nelson 
Lumber Co. The Weyerhausen syndicate proposes to take the 
lumber company’s lands and plant, its logging railroad and its 
interest in the Falls Boom company at a figure approximating 
$2,000,000. The iron lands are being figured on by the Minne- 
sota Iron Co. They include the Auburn mine, which the 
Minnesota Iron Co. now has under lease at 25 cents a 
Other portions of these lands are also held by the 


ton 
royalty. 
Minnesota Co. under lease. The purchase price now talked 
of is $1,200,000 

Negotiations are said to have been completed between the 
heirs of R. W. Chas. H. Foote, representing 
Chicago interests, for lands in the Crystal Falls district, 
including the Youngstown mine. It is expected) that the 
mine will be operated, though no defiinite announcement is 


Nelson and 


made as yet. 
Work has begun at the Biwabik mine. 
350,000 tons, which includes some ore sold last year but not 


A production of 


shipped, is expected for 1896. 

The new ore dock recently completed at Escanaba has 226 
pockets and a capacity of 30,000 tons. The five docks at 
Escanaba can now accommodate 160,000 tons of ore. The 
mines have begun forwarding ore to Escanaba and about 
4,000 tons have been received thus far. 

The delegate convention of the Lake Superior iron miners’ 
union, in session at Ishpeming, Mich., this week decided in 
favor of demanding an eight-hour work day. The 
was put in the hands of the executive council of the union, 


matter 


however, and it is understood that it will not be pressed 
upon the mining companies under present conditions. The 
fact that the expected output of ore has been cut down and the 
action of several of the mining companies in reducing their 
working forces are taken as indications that a strike now 
would not be successful. The presentation of the demand 
may be delayed for several months. 


Personal. 

F. N. Hoffstot, treasurer of the Clinton Iron & Steel Co., 
Pittsburg, has gone to Europe on a health trip. 

H. E. Collins, of the well-known firm of H. E. Collins & Co., 
Pittsburg, who has been in ill health for nearly a year, is now 
fairly on the road to recovery. 

I, W. Young has resigned his position in the Pittsburg 
sales department of the Carnegie Steel Co., Ltd., and has con- 
nected himself with the Pittsburg selling firm of Joshua 
Rhodes & Co. 

F. H. Treat, the new superintendent of the Cleveland Roll- 
ing Mill Co.’s works, his service beginning with the present 
year, was formerly superintendent of the North Works of the 
Illinois Steel Co, 

C. M. Schwab, superintendent of the Steel 
Works, has made an offer to the Homestead school board to 


Homestead 


endow an industrial school, equip it with tools and pay the 
instructors. The offer has been accepted by the board, and a 
committee appointed to confer with Mr. Schwab to carry out 
details. 

D. B. Carse, of Greenlee Bros. & Co., Chicago, has just re- 
turned home from a three months’ trip in Europe. 

G. W. Scott, M. E., has been appointed to the position of 
mechanical engineer for the Pullman Car Works, at Pullman, 
Illinois. 
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DUPLEX GAS ENGINE. PRODUCTION OF OPEN-HEARTH STEELIN [895 


T he result of evel yea of investig 1) ex] We prese t he Ww ne tal { | ro ou ol | 
ment, at a time when the employment of ga ~ mot hearth steel ingots in the United Stat thered 
power is having the closest study by the mechanical wor (General Manager Swank, of the Amer n Iron and 
are presented nthe Duplex gas engine manufacture t! Association, and pul ed int t of tl 


New Castle Gas Engine Co., of New Castle, Pa. The desig Che statist do not separate el made in the op 








have not copied prevailing forms of construction but ina hearth and that made by the proce Direct tings are 
number of particulars have 1 we departures from thi i ncluded with ingots in the figure I production of opet 
practice, The upright engine is the type selecte n view of heart teel ingots in the Unite ta ' wa 
the fact that many of the tuations to which vas engines are gross tot wainst 1926 tor ’ 1 an increase of > 240 
espe ially adaptable require economy of floor Spact Other tor or ove! 1 per cent The following tabl ] ‘ the pro 
point to which attention s directed the inventor re d on of nen-heart} tang ngot - 
lightness rigidity of bast capacit ind pre portion Thi 1 state +} past four ‘ 
creased capacity is due to the se of an auxiliary nder 
which exhausts the spent charge and draws in a fresh one at 
' ‘ ’ ‘ ; 
each stroke of the piston, thus, if necessary, getting at | Q 
pulse t every re volutior Two fly wheels ire ed wit Ie 
view lo imp! yved balance and an « jual division of strain and 
wear on both bearings of the crank-shaft hie m in the 
construction of the ¢ ernor has been to secure positive €1 
— —— | earth tee made “ r | f 
| 
| 
! 
| 
i 
T I eX (LAS IENGINI 
sit ind reliable regulation. The speed of the Duplex en works in Stat New Humrshi: M issachusett New 
r g 
vine can be changed from 4o to 300 revolutions a minute wl York, New Je Pennsylvat K ky, Of Ir ‘ 
running, by varying the pressure on a spring connected with Illinois, Missou nd California 


the governor This may be done at a distance from th n Uur productiot { Bessemer ste gots in 5 amount 
gine Air and gas valves are of the lift disc poppet form to , yross tons. Adding pr tion to 


j They are raised and lowered at the proper time by a cam o1 open-hearth steel 11 we hav total production 








the crank-shaft. Gear-wheels are entirely dispensed witl mer and open-hearth steel in that year of 6,04 tons 
The Duplex engine is started by a half turn of the fly-wheel 
It is stated that the 25 h. p. engine can be started by one man Bips were opened before the Circuit Court 
For ignition, the hot tube is employed, the composition tube the property of the Enterprise C jet. | April 8 I re 
furnished lasting from six to eight months were two bids presented, one from t] Illinois Steel ¢ r 
In the shoy of the manufacturers of this engi horse fro ' nd ene from the nsolidated Sté Nir oo 
power is generated with to cubic feet of natural gas per hour S10! Judge Otis, of Chicag nd | rge S. House f 
rhis is accomplished by withdrawing the entire old charge Joliet, who represented the | l f mortgages against tl 
from the power cylin ler. replacing it with i fresh one at each concert lid not want the g w ¢ 
revolution. One of the users of the Duplex engine writes the too low The court tatemer att 
makers that a month's bill for natural gas for ato h. p. engin g them and ther attorneys ur " 
was $4 28. The following machinery was driven to hours a et ! jiections to the ! r re 
day One 16 in. rip saw, speed 3,2 rev.: one shaping ma give t Conso ed Ste ® Wire ( ee . 
chine, speed 4,700 rev.; one emery wheel, speed 1,400 rev ne April 13. Itis probable that the w 
wire straightener, speed 3,Soo rev.; one drill press; one 36 11 shipped last week from the Cle ‘ 


band Saw, spec d rey one No. 3 forge fan blower SI eed lated Steel xX Wire Co. was sent t | ‘ | be nst € 


2,500 revolutions the plant just purchased 
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26-INCH ENGINE LATHE. 





The tool shown in the illustration has been designed with 
a view to large output, having regard at the same time to the 
quality of the work. The head stock is massive, is fitted with 
bronze bearings and crucible spindle of large diameter, and it 
is made hollow, either for the purpose of driving out the cen- 
ter, or for passing the stock through. It has a five-step cone 
for 33-inch belt, is powerfully back-geared, and has the gear- 
ing for cutting screws direct, as well as the feed cone for 
operating the carriage. The tail stock is heavier than usual 
and is fitted with a spindle for long length of travel, and pro- 
vided with a tightener for taking up wear. The carriage is 
longer and deeper than usual, being carried a little above the 
V’s which the tool block moves, in order that the T seats may 
be of special strength. A groove is planed into the solid part 
of the carriage to receive the apron, making it as near a part 
of it as possible, so as not to depend upon the screws for hold- 
ing the apron. , 

The reverse movement for carrying the feed in either direc- 
tion is in the apron, and mechanism has been provided so that 
the half nuts can not be engaged until the feed is disengaged. 
Neither can the feed be engaged by any possibility while the 
Pulling a button forward one 


machine is cutting screws. 
inch engages the cross-feed and pushing back one inch dis- 
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SOUTHERN IRON SHIPMENTS TO ENGLAND. 





The following statement by Thos. Seddon, president of the 
Sloss Iron & Steel Co., Birmingham, Ala., to the J/anu- 
facturers’ Record is in line with what Mr. James Bowron, 
treasurer of the Tennessee Coal, Iron & Railroad Co. wrote 
The Iron Trade Review \ast year about the sample shipments 
to England, made by the Tennessee Co. In some quarters 
the Sloss Iron & Steel Co.’s recent sales to English consumers 
were put as high as 3,000 tons: 

“There is no significance to be attached to our shipment of 
pig iron to England. We shipped two small lots of 250 tons each 
as samples to pig iron brokers, who wanted to have it used over 
there to see whether anything could be done with our iron 
abroad, and as under the very depressed times we are now 
having there is an apparent profit between the Birmingham 
and the England markets, provided we can secure a vesse! 
going abroad light, and it just so happens that owing to light 
shipments of cotton several vessels wanted stiffening, we 
were enabled to get an abnormally low rate of freight, which 
allowed us to make the shipment. Of course, we are willing 
to have the experiment made to see if anything in the future 
will develop from it, but I have no hope that any considerable 
business is possible with the other side.” 

The same paper has this late communication from Mr. Bow 
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engages it. There is also an eccentric clamp, which is shown 
to the right of the cross-feed crank. Moving this crank down- 
ward locks the carriage firmly while the cross-feed is at work. 
A change of feed, in addition to the three step cone may be 
had, by the gearing shown, in connection with the feed cone, 
so that either fine or coarse feeds may be obtained independ- 
enily of the lead screw. Another prominent feature is the 
bracket to which these gears are fitted. This swivels on a 
pivot to which it may be tightened, and is intended to keep 
the feed belt just sufficiently tight to carry the feed properly. 
The dimensions are as follows: Front bearings, 434 in. diam- 
eter, 7 in. long; back bearings, 3% in. diameter, 51% in. long; 
nose on spindle, 3% in.; hole in spindle, 24% in.; centers con- 
form to Morse taper No. 5; swings over ways, 26% in.; swings 
over carriage, 16 in.; distance between centers, 3 feet, of 8-foot 
The cone has five steps for 3%-inch belt, largest 16 
The speed of the counter- 
will cut threads from two 
Its weight 


bed. 
inch diameter, smallest, 7 inches. 
shaft is 120 revolutions. The tool 
to 13 inclusive, including 11'%-inch pipe thread. 
on a 12-ft. bed is 8,500 lbs. The manufacturers are Dietz, 
Schumacher & Boye, of Cincinnati. 





THE lot of 10,000 tons of rails for the Japanese Government, 
made by the Carnegie Steel Co., Ltd., was shipped on the 4th 
inst. from Baltimore to Tokio. 





P1Gliron warrant stocks April 10 were 107,800 tons, 


26-INCH ENGINE LATHE 


ron on the same subject: “There are no large sales of Ala- 
bama iron likely to be made in England, for alchough we can, 
at our lowest record of prices, put iron in certain ports a little 
below the parity of English quotations, it would manifestly 
not be a profitable business to attempt to cultivate—it would 
not pay for the trouble. There is just about room at to-day's 
prices for Alabama iron to scrape in and make a reasonable 
profit at such points as Genoa, Barcelona, Hamburg and 
Bremen, and, perhaps, Havre and Lisbon, and there certainly 
would be not only a fair but a good return on shipments to 
such points as Tokio and Melbourne if we had control of the 
tonnage. It is in this respect that the English system of sub 
sidized mail steamers gives a great advantage to English com 
merce and industry, as it opens the way for certain shipment 
at stated schedules and reasonable freights to every import- 
and market. There is not quite the same room for export of 
Alabama iron that there was a year ago, because prices are 
not quite so low as they were then, It is a question, hewever, 
whether a combined effort, if made by several of the Southern 
companies, might not be successful. There is some idle plant 
in the South which might be put to work cheaply, 


the fixed charges of those stacks which are running, and if 


reducing 


such additional business were put in at cost price and the iron 
contributed ratably by a number of companies, there might 
be a large quantity of it delivered at competitive foreign ports 
at prices that would undoubtedly go below the ability of our 
English friends to meet,” 
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THE EFFECT OF EXPANSION ON SHRINKAGE sion or contraction record repr nt ex! n or 
AND CONTRACTION IN IRON CASTINGS. ontraction of 3 in 1526, or ; per | t ITpose 

















- of these experiment however, the t expansion or con 
BY THOMAS D. WEST, SHARPSVILLE, PA teaction wan ect veauived: The cla: sees ali aie 
The fact that iron expands when heated, until fusion takes Figs and 2) is qualitative and m parative it for th 
place, and that molten iron is consequently less dense than use of them the reading of the pencil-travel in inche 
solid iron of the same grade is now universally admitted. It accurate, the apparatus and operation being the same in 
was proved by the extensive experiments of Mr. Thomas the tests recorded With this explanation I return to Fig 
Wrightson, reported in the first volume of the urn f th In each of the four casts shown, two test bars 1 by , inche 
Tron and Steel Institute (1890 and 1891), and, in a manner, is in section and four feet long, were cast “open sand” side 1 
illustrated in heavy founding by the shrinkage of the molte: side in the same mold. Tests Nos. 1 and 7 were poured 
Fig. 1. from the respective ladles which brought about 
[ | — © pounds of the iron direct from the cupola 
| EXPANSION SIDE CONTRACTION SIDE These tests comprised the softest iron of each 
{ i ® ‘ a ; cast and had the least expansion and contracti mn 
a — | +—_—_———-+ —+ + —4+ + isis shown by the diagram For tests Nos. 2 
t’ , and 8S the grade of the iron was changed by 
| | ily r per nt . : : 
— means of pouring bout half of the hundred 
i , : tries ‘silicon pounds contained in the ladle coming direct from 
t | me —| ie ' , the cupola into an empty ladle, the bottom of 
which was covered with about Y of a pound of 
brimstone The metal in the ladle having the 
: | Sulj ir, UU per cent — sulphu _ titatad sot } if incl 
) ‘ uit ur was Linen ip i i with a it nen 
ae ee a wrought-iron rod until fuming ceased, after 
ane ig = , _ ’ ee which all dross was skimmed from the surface 
when each ladle was poured into its respective 
, | Sulphur, 0.052 per cent. , test-mold. The addition of sulphur hardened the 
foume | iron in these tests, thereby causing the it 
— I ccumepeecegtnaente ieee , y Cast , reased expansion and contraction shown in the 
diagran 
In Fig. 2, tests Nos. 9 and 1o illustrate an 
———___|_ — * ——— other discovery made by this method of compara 
frourth 3 i n tive tests. namely, that where free expansion 1 
. Sulphur, 0.368 per cent Ca j : 
————————————x— —_ ——— ———___ —____—____4 } prevented, a greater contraction is effected 
fest-bar No. 9 was cast between iron ends, so 
a a Sf i ? a ; 3 } tin me arranged that the power of expansion was not 
metal, which must be “fed” in order to obtain solid castings. sufficient to extend the tance between them, where 
This decrease in volume requiring “feeding” while the is No. to had sand ends to compose the mold, which 
metal is still liquid I call “shrinkage,” applying the term gave full freedom for expat n, tl ume as in all the 
“contraction ” to the decrease in volume which takes place other tests displayed in Figs ind 2. The fact that hard 
after solidification, while the iron is cooling to atmospheri grades of iron expand more than soft ones, a1 1 the fact 
temperature. The light-work founder not having the oppor that retarding expansion gives rise t greater contraction 
tunity to make heavy castings, in which shrinkage can be ob than where free expansion ermitted are importan i 
served is apt to confound the two; but they are in fact dis suggesting for works making such spe is ¢ ed roll 
tinct, and are separated by an act of expansion, which takes car wheels, etc., in which li y loss re ofte experienced 
place at the moment of solidification. The fact of Fig. 2. 
this expansion was first practically demonstrated 7 — | 
by Mr. John R. Whitney, of Philadelphia, Pa EXPANSION SIDE. INTRACTION f 
whose experiments are recorded in the Na/toval :, :; 
Ci md Loc tve Builder of May, 1889 a a | ; + t ' t + ; 
Experiments recently made by the writer indi Test X 
cate that there is aconstant relation between this . , ‘ ’ 
expansion andthe preceding shrinkage and forci- « } ; 
bly demonstrate the necessity of “feeding” a | p——- ¢ { 
casting to make its interior solid. This is a 
matter with which all makers and users of cast 
ings have experienced difficulty. The founder |! t- ' 
being heretofore unable to define correctly the | ( 
principles involving the urgent necessity of 12 t | — 
“feeding” has failed to impress the molder with 
its Importance in making sound castings, ' . | " 
Heavy-work founders and molders know that } 
hard grades of iron shrink much more than soft 4 . | : P \* 
grades, a fact for which no satisfactory explanation 
has heretofore been given. By recent expansion 
experiments I have discovered that hard grades t-W1 is a i 1 1 1 nil 
of iron expand more atthe moment of solidification than soft through chill-checks and cracks, the advisability of adopting 
ones. Fig. I is a diagram recording four such experiments. expanding and contracting “chills” wherever such may be 
The manner in which the automatic records were obtained practicable 
will be described further on. It is sufficient to say at present Tests Nos. 11, 12, 13 aud 14, in Fig. 2, illustrate the expan 
that the scale of inches in the diagram measures the length of sion and contraction of different sizes of bars poured in pairs 
travel of the penci s on the long recording-arms of the appa from the same iron. These tests show that large bars expand 
ratus employed, not the actual length of expansion. The end so as to increase their interior space more than small one 
of the short arm of each lever, recording actual expansion, thereby calling for the greater “ feeding ” in massive casting 
travels inch for one inch traveled by the pencil and the These tests indicate also that light ars yntract more than 
length of the test-bars being 48 inches, one inch of the expan heavy ones, an element not to be overlooked in designing 
castings so as to avol ternal strains as far as practicable 
; ne dis yore oF aye oe a a +The The writer’s “ open-sand method of casting test-bars 


affords the means of making comparative tests under varied 
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conditions and gives an excellent opportunity to observe 
characteristic phenomena at the moment of solidification, etc. 

In casting test bars of hard iron, a pronounced shrinkage 
along the upper surface is often noticed during the period of 
expansion ; and often before expansion is over there may be 
seen through shrink-holes at the hottest part of the bar 
(namely, at the point where it was poured) that the interior is 
still liquid, showing that it is not necessary that the whole 
body of the casting shall solidify before expansion takes place. 
In this phenomenon, we perceive also the simultaneous action 
in the casting of two opposite tendencies, shrinkage going 
on in some parts, while expansion is occurring in others. 

Itis the genera! impression among molders and founders, 
that the hotter the iron is poured, the more it will shrink, 
that is, the more the casting will require to be “ fed.” This is 
an error into which the molder has fallen by reason of the 
longer time occupied in the ¢ooling or shrinkage of the “ hot 
poured ”’ metal, and consequently the longer period of “ feed 
ing.” The total addition of iron required in the “ feeding 
heads” is no greater with “hot” than with “dull” poured 
iron, unless the “ hot” poured metal has more largely pene 
trated, fused or strained the walls of the mold 

Numerous experiments have failed to show me any effect 
produced upon the total expansion by changes in the tempera- 
ture of the metal when poured. Such an effect would not be 
naturally expected, since the expansion begins only with 
solidification, and the temperature of solidification, it is rea- 
sonable to say, is always the same for the same grade of iron, 
under the condition of these tests; so that, however “ hot” 
iron may have been poured, it will always have a certain 
temperature when it begins toexpand. It is this independ 
ence of the extent of expansion as regards the pouring 
temperature which constitutes the chief ground of the writer's 
faith that expansion may be employed further on, when more 
is known of it, to determine rapidly the grade of cast iron or 
other metals. Butit is, of course, clear that expansion will 
take place sooner in a “dull” poured bar than ina“ hot” 
one ; and again, a light body will expand more quickly than a 
heavy one, as I have proved by my tests. The length of the 
period of expansion varies with the size of the casting. The 
more massive the casting, the longer the period of expansion. 
For the bars shown in Figs. 1 and 2, the expansion lasted from 
one-half to one minute in the smallest bars, and in the largest 
bars, from three to five minutes. The writer would like to 
learn of expansion tests made upon steel castings, etc. Since 
steel exhibits about twice the contraction of cast iron and 
likewise great shrinkage, there is reason to expect that a very 
large expansion would be found in steel, at the time of its 
solidification. 

The relation between the shrinkage and the expansion of 
solidification may now be indicated. The writer’s view is that 
the apparent shrinkage of liquid metal so familiar to heavy 
founders is not due chiefly to a change in the specific gravity 
of the liquid metal as it passes to a solid state, but largely to 
the effect of the expansion of the solidifying parts of the cast- 
ing. That is to say, an outer shell of the casting being first 
formed, its expansion at the moment of solidification necessa- 
rily enlarges the interior space to be occupied by liquid metal ; 
and either additional liquid metal must be applied or else 
cavities and shrink-holes will be found if the interior of 
medium and heavy castings, by reason of the progressive ac- 
cretion of the solidifying metal upon the parts already solidi- 
fied. Such cavities would, on this hypothesis, be likely to be 
most abundant in the portions which solidified last; and that 
this isin fact the case, practical founders are well aware. 
Cavities are very liable to occur in the interior of massive cast 
ings, and even when castings are properly proportioned, the 
portion around the “ gates,” which convey the metal to the 
mold, is often very likely to be porous or to exhibit shrink- 
holes, due to the circumstance that the metal solidifies last at 
these points, and to the attraction of solidifying particles to 
the already solid mass. This hypothesis explains also the 
fact that in heavy castings poured “hot,” shrinkage is not 
often exhibited in the “ feeding heads” until long after the 
pouring, and that when it does commence (which is not before 
some expansion has taken place, due to parts solidifying), it 
is often so rapid as to require, for a short period, constant ad- 


ditions of molten metal. 
Expansion at the moment of solidification, being thus the 
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cause of shrink-holes in castings, the practice (not uncommo: 


among molders) of placing “risers,” not much larger than 


1 


lead-pencils, so to speak, on massive castings, thinking there 


by to make them solid, is to be discouraged seles It 
follows, moreover, that a casting should be “ fed until « 
pansion is ended. It is not while a metal looks “ ho ! 
fluid in a “ feeding-head ” that attention is specially necessar 
to secure a solid interior; itis when the metal is thickening 
or “ freezing’ in the feeding-heads that the greatest atte: 
tion should be paid to the “ feeding it is a general practi 
among molders, at present, to let their feeding-heads “ bun 
up,” at a time when the greatest effort should be made to kee] 
them open,’so as to insure a solid casting. Itis at this tim: 


that expansion is taking place, to enlarge the surface-area, 
and consequently the interior volume of acasting, thereby 
causing the hottest or most fluid portion of the cast to | 
robbed of metal, which must be supplied, in order to preve 


shrink-holes at all such points. 


According to the view here presented, it will be also ea 
to understand that the resistance offered by the mold m 
often effect the expansion and shrinkage as well as the subss 
quent contraction. Whether the power of expansio 
great as that of water in becoming frozen, is, as far as I know 
undetermined. I do know that by casting between iron yoke: 
or flask-ends, the longitudinal expansion of the bar may 
prevented, as is seen in Test No. 9, Fig. 2. In ch f 
course, it is natural to suppose that the expansion must be 
some other direction, and it may increase to asmaller degre: 


the interior space necessary to be supplied with molten metal 


by feeding. The heat-conducting capacity of the mold 


termining the rate of solidification, may also effect the apy 
ent result. Thus, a casting made in an “iron chill 

will show less shrinkage than if the same iron ul been 
poured into a sand mold, because in the latter case, the solid 


fying iron would have time and opportunity, by reason of t 
nature of the mold, to more expand it outward, thus increasing 
the interior space to be supplied with molten metal as already 
explained. 

To return to the fact discovered by the writer, that hard 
grades of iron expand in solidifying more than soft grades, it 
may be said that this is contrary, not only to the general im- 


pression, but alsoto the current explanation of the fact of 


expansion, which would ascribe it to the segregation of 


graphitic carbon. If this were the controlling cause, we 
should expect soft irons, which exhibit after solidification, 
more graphite, to show the greater expansion 

The formation of graphite is confessedly promoted by sili 
con and hindered by the metalloids which harden the iron. 
When these metalloids are present in such proportions as to 
overpower the effect of the silicon, combined carbon, instead 
of graphite, is produced in the solidified metal, and the indi 
vidual grains, crystals, or structural elements of the cast iron 
are consequently smaller and more densely packed in hard than 
in soft grades of such iron. Expansion (and, perhaps, also 
contraction) would be, therefore, exhibited by alargernumber 
of such structural elements in a given volume of metal. This 
may explain the greater expansion shown by the hard grad 
in Tests Nos. 2, 4,6 and § in Fig. 1, where the largest percent 
ages of the antagonistic constituents, silicon and sulphur, are 
presented. 

But any theory on the subject may be premature. Far more 
important at this time is the fact itself, which affects so 
directly our foundry practice. I attribute the failure to detect 
it heretofore, to the circumstance that in the every-day work 
of the founder, the expansion of solidification dees not force 
itself upon his attention. The shrinkage of the liquid mass, 
requiring “ feeding,” is obvious enough; and so is the final 
contraction of the solid mass, for which allowance has to lhe 
made in the pattern. But the intervening expansion, not 
being marked by the final contraction, has been overlooked 

I may here observe that the tests illustrated iu Fig. 1 refut 
the opinion heretofore advanced, that the silicon contents of 
an iron can be defined from the final contraction of a casting 
or test-bar. In all the bars of Fig. 1 the silicon percentage 
was practically constant. The variation in contraction, there 
fore, certainly justifies the assertion that the amount of silicon 
cannot be thus determined. In fact, the contraction will simply 
indicate the “ grade” of an ironandno more. The metalloids 


producing this “grade” can only be determined by analysis 
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the Murphy wharf property in that city and will build a big 
plant there immediately. 

At Toledo, O., the H. A. Lozier Mfg. Co. has arranged for 
the erection of an addition for the manufacture of weldless 
cold-drawn steel tubing. 

The addition recently made by the Ohio Tube Co., Warren, 

), has given place to 100 more men and the output is in- 
creased accordingly. 

Howland & Son, Pontiac, Mich., have made a number of im- 
provements in their foundry and machine shop, conductive to 
a larger output. 

The Canton Rolling Mill Co., of Canton, O., has built a 50 
foot addition to the main building and two new annealing 


furnaces. 


Fires and Accidents :— 

Wallace Bros. & Graves’ machine shops and foundry at La- 
fayette, Ind., burned April 8. The loss is estimated at $25,000, 
and there is $7,000 insurance. All of the company’s patterns 
were burned with three new Raymond engines. 

The general office and club house of the Westinghouse Air 
Brake Co., at Wilmerding, Pa., were destroyed by fire April 8. 
Loss $50,009, fully insured. 

At Hollidaysburg, Pa., the Elanor Iron Works, operated by 
R. C. Mat & Co., of Harrisburg, was partly destroyed by fire ; 
loss, $3,000, 

F. Hartman & Co.'s foundry, at Grand Rapids, Mich., was 
damaged by fire March 30; loss about $1,200. 


General Industrial Notes :— 


Remarkable open-hearth practice is reported at the No. I 
furnace of the Phoenix Iron Co., Phoenixville, Pa, covering a 
period of exactly six working days of 24 hours each. The fur 
nace commenced charging at 6 o’clock Sunday evening, March 
29, and the 21st heat tapped and furnace bottom fixed Satur- 
day afternoon at 5:55. The mix was one-third pig and two 
thirds scrap, and owing to presence of high silicon in the pig, 
1,000 to 1,500 pounds of ore were used on each heat. All the 
heats were run into dead soft grade, 0.10 too.12 carbon. The 
21st heat was in the furnace only four hours and 50 minutes; 
this time being taken from the first metal charged until tap- 
ping hole was opened. The weight of, the ingots made on 
this remarkable run was 463 long tons. The actual loss from 
metal charged to ingots produced was 6.6 percent, but the 
weight of pit scrap and skulls reduced this to less than five 
per cent. All heats were charged by hand labor exclusively. 
This furnace was originally built for 15 tous capacity, and the 
charges subsequeutly increasel without enlarging the furnace 
in any way. 

The use of electricity in textile industries is found to give 
co textile machinery the perfect regulation essential to high 
grade production. Oue of the most recent installations has 
been made in the mills of W. J. Dickey & Son, Baltimore, by 
the General Electgic Co. The electricity is generated by two 
go h. p. moderate speed generators, belted to a horizontal 
water wheel. The current is transmitted about 200 feet to 


the third story of a woolen mill where it will be used to 
operate motors and furnish light. In this third story 36 
60-inch wool n cards and four mules are to be placed, the 
cards being arranged in three rows, thirteen to a row with a 
line of shafting t» operate each row. The motors will be 
placed either on top of the roof beams or be suspended from 
the same beams by iron slings and will be connected to the 
Two of these line shafts will be operated 
“I motors. For the operation of the 


line shaft by a belt. 
by two 25 h. p. slow spect 
mules a 20h. p. moderate speed motor will be connected to 
the shafling. 

The contract for furnishing the entire steam power plant, 
exclusive of the boilers, for the Northwestern Elevated R. R. 
Co., of Chicago, has been given to the E Itward P. Allis Co., of 
Milwaukee, Wis, through that company's Chicago representa- 
tive, J. B. Allan, Home Insurance Building. The contract in 
cludes three horizontal, cross-compound, condensing engines 
of 2,500 horse power each, and one 1,200 horse power engine 
The armatures for the electric generators 
The con 


of the same type. 
will be built up on the main shaft of each engine. 
tract also ca'ls for the pumps, heaters, separators, and all steam 
connections and piping necessary to thoroughly equip this 
Tue power house will be located on the line of 
dward P. 
Allis Co. has also secured an order for a 1,200 horse power 
horizontal, tandem, compound, condensing engine for the 
Metropolitan Street R. R. Co, of Kansas City, Mo. 

The Lackawanna Iron & Steel Co. produced at its South 
Works, Scranton, Pa., in 47 12-hour shifts daring the month 
of March, 1896, 28,165 tons of ingots, being an average of 599 
tons per shift of 12 hours. Eight ingots constituted one heat ; 
the total number of heats made during the month amounted 
to 2,861, or an average of nearly 61 heats per 12 hours, weigh 


great plant. 
the road at the intersection of Fullerton ave. The ! 


ing approximately 9 84 tons each. The average percentage of 
silicon in the cupola mixture was 2.12 and the fuel for melting 
the pig iron anthracite coal. During the week ending March 
21, 726 heats were produced, amounting to 7,007 tons of in 

gots, or an average of 637 tons in 12 hours. Taking into con 

sideration the large amount of ingots made, the high percent 

age of silicon in the pig iron used and the fact that the fuel 
for melting it was anthracite coal, it is considered that the 
results as shown above are very yratifying. 

The stockholders of the Westinghouse Electric & Mfg Co., 
of Pittsburg, will hold a special meeting in that city on June 4 
to vote on a proposition to increase the capital stock from 
$10. 000,000 to $15,000,000. The object of the increase is to pay 
off the floating debt of $3,000,000 and to prepare for an in 
crease of business. The circular calls attention to the advan 
tageous agreement for interchange of patents with the Gen- 
eral Electric Co., and states it will increase the profits of the 
company, Of the $10,090,000 authorized capital, about $9,000,- 
000 has been issued. All of the new stock is to be of the same 
character as the present assenting stock, and the balance of 
stock which will remain after the delivery of the $3,000,000 of 
stock sold is to be issued from time to time by the directors 
of the company’s business. 

The Columbia Iron & Steel Works at Uniontown, Pa., which 
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MOUNT SAVAGE FIRE BRICK. 


UNION MINING CA.; 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


~# GOVERNMENT ¢ STANDARD. ‘* 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 
The First Manufactory of its Kind in the U. S. 
Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.; No. 222 So. Third St., Philadelphia, Pa.; Ferguson Block, Pittsburgh, Pa.. 
Stowe, Fulier & Co., 195 Merwin St., Cleveland, Ohio. 
aX, 


ABSOLUTELY SMOKELESS FURNACES. 








THE AMERICAN SMOKELESS FURNACE CO. 
The ‘“‘CLEVELAND”’ is the Best UNDERFEED Furnace. Mount Savage and Queen's Run Fire Brick, 


The ““CUYAHOCA’”’ is the Best DOWN DRAFT Furnace. The leading BRICK of this country 
Seth ANE CUSRSLESS. OHIO FIRE BRICK. ALL SHAPES IN STOCK. 


The largest shippers of FIRE BRICK in the West. 
185-193 Merwin Street, 


Write for Particulars. 710 Cuyahoga Building, Cleveland, 0.\“*""°*éttvevano onto” 


fe =4 a 2 . ~ | You probably use borax for welding. 








Did it ever strike you that a 


Good _ Welding Compound 








is better and cheaper? 
INVESTIGATE 


Arm and Hammer (Brand 


Welding Compound, 














Manufactured by 


Represents six old American files welded together solidly at separate heats so thay 
no trace of the teeth show inthestock. Afterthe weld was made they were doubled back Detroit, 
jnuthecenter and the end drawn down un/Zer the hammer intoa solid bar of tool stee! E G Newhall & Co Mi .} 
ind a lathe tool made of the-end . . 7; icn, 











THE AMERICAN FIRE BRICK & CLAY CO., Mineral Point, Ohio. 
HIGH GRADE FIRE BRICK for 


Rolling Mills, Steel Works, Blast Furnaces, Cupola 
Linings, Boiler Settings. 


— All Shapes in Stock — 
“THE IRON TRADE REVIEW ”’ 


Our large capacity, 8,000,000 annually, and modern plant, enable us to handle contracts ; 
of any size promptly. is an increasingly valuable medium through 
which to sell equipment to machine shops 
Cround or Caicined Clay in Sacks or Bulk. and Geundrian. 
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have been in the hands of a trustee of the first mortgage bond- | ion in the comtest between the H. C. Frick Coke Co. and W. J. 


holders for the past two years, were purchased last week by The two companies own what 


Rainey over certain coal lands. 


Willis McCook, representing New York and Pittsburg capital. is known as the Beeson farm at Mt. Braddock. Some time 
The plant will be remodeled and modernized. It was erected ago Rainey filed a bill in equity to secure a partition of the 
in 1887 by E. M. Butz, Christian Yeager and others and made property. The plaintiff owns one-third of the land and the 
‘ — . s . é eo é : . a he; - ; 
a specialty of tructural steel, operating outside the beam pool dafendant company two-thirds. Rainey’s Mt. Braddock mines 
then in existence. It has two five-gross ton Bessemer con- a a 
: ae” : join the property owned jointly by the parties, and pending 

verters, and its daily capacity in steel ingots is from 300 to 350 ‘ a , 

: a determination of the proceedings in partition he drove his 


gross tons. Itis intimated that the formation of the billet 


pool is the occasion of starting up the plant, and that among 
new company that is to be formed 


headings horizontally from his Mt. Braddock mines to pene 
those identified with the trate the Beeson farm. This brought across bill from the Frick 
are representatives of broker interests whose traffic in billets 
is practically cut off by the pool. 


In U. S. Court, Judge Buffington has 


company. The opinion just given allows the injunction 
prayed for by the H. C. Frick Coke Co, 


handed down a decis- The Solar Iron Works at Pittsburg has been taken out of 
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U. BAIRD MACHINERY CoO. 


PITTSBURG, PA. 


Have a Special Lot of Second-Hand Tools. All in First-Class Condition. 





I—55” Allen Riveter. 1—16x18” Lathe & Morse Crank Planer. 1—16x5 ft. Bullard Engine Lathe 

I—24x24x7 ft. New Haven Planer. 2—15’’ Hendey Shapers. 1--1Sx8 ft. L. W. Pond Engine Lathe 

I—30x30x8 ft. Harrington Planer. 1—15° Youngson Shaper. 1—24x8 ft. Phillips Engine Lathe 

I—36x 36x18 ft. Sellers Planer. I—15” Smith and Mills Shaper. i—24x14 ft. Lathe & Morse Engine Lathe 

I—36x 36x20 ft. N. Y. Steam Engine Co. I—10’x5’ Prentice Engine Lathe. i—35x14 ft. New Haven Envine Lathe 
Planer. 1 each 14” and 15’’x6’ Ames Engine Lathe. 


AND MANY OTHERS. 
We have all the best makes of New Tools. Send for Second-Hand List. 


The Miller Gas Engine Co. 


SPRINCFIELD, OHIO. 
Large Double Engines, Gas or Gasoline, for Driving 
Flouring Mills, Electric Light Plants, Etc., a Specialty. 
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10 to 200 Horse-Power. id and Bridge J eering, 
. All Engines will be furnished with our New Pneumatic TAUGHT BY MAIL. 
An Impulse at Every Revolution ep Students make rapid progress in learning ( 
Governor, insuring Regularit f Speed and Perfect ¢ . i 
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Please mention this paper. to study, The International Corres- 








| pondence Schools, Scranton, Pa, 


SUBSCRIBE for the IRON TRADE REVIEW, $3 per year. 





EUREKA! FLUX ORES! RECLAIMED! 
AN INVENTION OF INESTIMABLE VALUE TO THE MINERAL WORLD. 


Now ready, machinery and process by which all small or flux ores can be prepared in any shape 
or size desired, ready for the cupola or furnace, at a very small cost. ri 

Experts pronounce this invention most valuable, furnishing an inexpensive method for utiliz- 
ing the soft and waste ores and thus reclaiming a large percentage of the most superior minerals. 

For terms, machinery, territory, etc., address 


Acme Mineral NMuaaxet Co... 








M. NIRDLINCER, Pres. 


360 Farwell Ave., MILWAUKEE, WIS. 





POTTER & HOLLIS FOUNDRY CO. '**"nrcsmnce: 


ENGINEERS AND CONSTRUCTORS 
STEEL CASTINCS oor nec 
e WALRAND - LEGENISEL STEEI 


Office 525 Rookery, Chicago. 





C, Potter, Pres H. 1,. Holli Vice Pr 


MINING AND METALLURGICAI 


IL PROCESS 


We are now prepared to place licenses for the 
use of the WALRAND LEGENISEL process, and 
to undertake the design and construction of 
plants with supervision of preliminary operation 
The process can be seen in operation at the 
works of POTTER & HOLLIS FOUNDRY CO., 
rhis process is unequaled for the manufacture 
of solid and flawless steel castings or for any 

se re ‘ ] 


quiring sound masses of stee 


Light Castings from One to One-Hundred Pounds a Specialty.) sini: ik Giniaien: Gimanes 


the hands of the sheriff, and will likely be put in operation 
soon, This is the result of a settlement of the suit of Mrs. 
Elizabeth D. Clark against Mrs. Jane Clark, in which a verdict 
was given the former for $453,757.32. A new corporation will 
be formed to operate the plant, to be known as the Wm. 
Clark’s Sons Co. This company will have a capital stock of 
$300,000, all of which is to be pledged as securitygfor the pay- 
ment of $300,000 to Mrs, Elizabeth D. Clark, who has agreed 
to accept that amount in full payment of her judgment of 
$453,757.32. 

The Ashcroft Mfg. Co. has purchased of Jarvis B. Edson, 
87 Liberty st., New York, the Edson recording gauge and 
alarm gauge and hereafter will be the sole manufacturers of 
this gauge. With its facilities for manufacturing and the 
long experience it has had in the manufacture of delicate 
instruments for measuring pressures, this company is well 
equipped to continue the manufacture of the Edson recording 
gauge. The gauges can be purchased from the Ashcroft Mfg. 
Co., 111 Liberty st., New York, or from any of its branch stores, 
60 S. Canal st., Chicago; 424 Telephone Bldg., Pittsburg; or 
47 Pearl st., Boston. 


A few weeks ago note was made of the equipment of the 


large Drew Selby plant in Ohio with electric motors by the 
General Electric Co. The same company is about to furnish 


electrical equipment for the Norway Shoe Shop Co., of ‘ 
Norway, Me. Seven non-synchronous multiphase motor 
aggregating 100 h. p. will be put in. The current will be 
taken from the 250 k. w. three-phase generator recently set 
up in its station by the Norway Electric Light Co 

The city council of Cleveland has decided to contract with 
Shields & Lauer, a Cleveland contracting firm, for 6,300 tons 
of cast iron water pipe at its bid of $18.15 per ton on cars and 
$18.25 for pipe delivered on the streets. The successful bid 
ders decline to say from what pipe foundry their pipe will b 
purchased. They say that they have propositions from two o1 
three concerns outside the pool and do not want the pool t 
thwart their plans. 

The Elk Rapids Iron Co., Elk Rapids, Mich., is making 
preparations for resuming operations in the manufacture of 

. 


charcoal pig iron. The furnace has been shut down for nearly 
a year, during which a large accumulation of pig iron has been 
worked off. 

The Lackawanna Iron & Steel Co. is building roasting 
ovens at Scranton, Pa., at a cost of over $140,000. When they 








April 16, 1896.] THE IRON TRADE REVIEW. 19 


are completed the roasting of the Cornwall ores will be done tions in full, and the order issued hort time awo for a 
at Scranton instead of at Cornwall per cent reduction in wages has been recalled in view of the 
J. Fk. Seiberling & Co., Akron, O., manufacturers of the Em vivance in billet 
pire mowers and reapers, who failed recently for $400,000, will At a meeting of the stockholders of the Cleveland, Lorai 
probably be taken out of the hands of the assignee. \ meet Wheel hy Railroad in Clevel ind, Ay ril ft it wa ile led 1 
ing of the creditors was held at Akron last week, and a propo issue $1,000,000 in bonds, the money to be used fi uprove 
sition from the county was accepted to extend the time of the ments of the ro 
paper, the company to pay dollar for dollar, and a committee of The Brook Iron Co., Birdsboro, Pa., posted notices last weel 
the creditors to control the business until the debts re paid of resumption of the nail factor \pril i ifter 12 weeks’ idl 
Six of the new hot mills at the New Castle Steel & Tin Plat nes rhe puddlers receive $2.75 a ton They had refused to 
Co.’s Works, New Castle, Pa., have been completed and put rccept le 
into operation. The remaining six are in process of construc The Rand Drill Co., 1329 Monadnock Block. Chicago. re 
tion, and it is expected that by July 1 all the extensive addi ently received an order from the Santa |] Railroad for six 
tions and improvements which are now being made to the air compressors, to be used in shops along the line of that 
company’s plant will be completed. The works will then pos road 
sess a capacity of about 2,509 boxes of finished tin plates rhe Beaver Falls mills of the Consolidated Steel & Iron Co 
a day. turned out in March gross tons of rod Chis is con 
Judge Vinje, in U. S. Circuit Court, has authorized Howard sidered the world’s record for a single mill for ene month 
Morris, receiver of the West Superior Iron & Steel Co., to The Westinghouse Machine <o. recently shipped a single 
issue $50,000 in receivers’ certificates to save the plant, valued piece casting weighing 40,000 lbs 
at $3,000,000, from tax sale. The Pennsylvania Railroad has l ed another order for 
Titusville, Pa., people have subscribed $250,000 to be used in rails, to weigh 100 lbs. to the yard 
making loans to industrial works locating in the city sae The Cole Furnace, at Sheffield, Ala., has gone into blast. | 
committee of citizens having the matter in charge is deluge has been idle for several vears 
with propositions. 
At Sharon, Pa., the Aschman Steel Co. announced a redu 
: “S ee ; -~. Steam Yachts and Marine Machinery, 
tion in laborers’ waves from $1.35 to $1.25 a day. T he wages 
of skilled laborers will also be reduced, but individual con Also Towing Launches built by Marine Iron Works. C] 
tracts will be made. bourn and Southport avenues, Chicago. Free illustrated cata 
The Ohio Steel Co., Youngstown, O., has resumed opera logue. Write them for it.—<Adv. 
Belt and Nut Works. METALLURGICAL LABORATORY. FANS, BLOWERS, ENGINES. 





fWVHE UPSON NUT CO., Manufacturers of Nuts J. DUNRAVEN YOUNC, VENTILATING FANS, 





ashers, Carriage ichine, Plow, and Ele : 7 q 
= nie Coach Sere age te ' METALLURGICAL CHEMIST. Fan System Heating and Ventilation. 
\r | ‘ ‘ fl 
ot SPECIALTIES AMERICAN BLOWER CO.. 
Analyses of Pig Iron and Steel, Iron Ore 


ne’ soe AOS Lan aly I 
Zag = ry »#? Ne co tones, Coal, Coke nd Metallurgical pr 
C ¥ we ” 1761 iienaienah K sulkddress CHICAGO, Huyett & Smith Mig, Co., Detroit. Mich. 


EARLE C. BACON, jijaman FUEL Ol BURNER CO. 


ENCINEER, Gen’'l Offices, Rooms 774 78 When Bidg., 


Havemeyer Building, New York. INDIANAPOLIS, IND. 
Acknowledged the best for Boilers, Forges, Fur 
Works, 


i . naces, Ovens, etc. Write for Catalogues 
Farrel Foundry & Machine Co. and Pacific Iron Works. 
BACON’S 


HOISTING ENGINES 


For Every Possible Duty. 
MINE CARS, SKIPS and MINE EQUIPMENT. 








Ss Hot Air from Pursace 
BURNER NO, 4 


1 Monadnock Block, Chicago 

















iain (21 and Fremont st., San Francisco 
, of Air Fi 

“FARREL’S” (Blake Pattern) ' fos — Nore If you are using oil as fuel, and are not 

getting g i results, we would be pleased to # } 

AND N. W. TAYLOR H. H. CAMPBELI 





nica speeo on ceaneo CRUSHING ROLLS 


COMPLETE HOISTING. CRUSHING AND MINING PLANTS OUR SPECIALTY 
FOR OVER 20 YEARS. AND IN USE IN ALL PARTS OF THE WORLD 


Send for our Completely liivevated Catalogues. 


— 


THE IRON TRADE REVIEW 


is a valuable adjunct to manufacturers 





Brightman Furnace Co. 
648 — CLEVELAND, oO. 


ILE MANt 


‘Brightman Mechanical Stoker 


FOR STEAM BOILERS 


J THE MOST ECONOMICAL IN FUEL 
and the Best Device in the World for Preventing Smoke. 





of machine tools, foundry supplies and 


power equipment. 





Send for Catalogue “Aa? 


imahica PyEaae 





ANT A we), Jae a Bee, 


POLISHED SHAFTING 








=_ 





THE McNAULL “22"o"'° WATER TUBE 
BOILER. 


CLASS A ECONOMIC, 

AND SAFE 
CLASS B. AND DURABLE. 
AGENTS: W. D. McNAULL & Co., Offices: 


245 The Arcade, Cleveland, O. 
614 Betz Building, Philadelphia, Pa 
712 Union Street, New Orleans, La 


Mr. James McCoy, Baltimore, Md. 

Mr. Geo. Walker, St. Louis, Mo. 

The Sheriff Machinery, Co., Pittsburg, Pa. 
‘ ORRESPONDENCE SOLICITED. 

















iguagnntiotig. 


15 


are our specialty 


PLANTS . Rng McEwen Mig. Co. | 


NEW YORK 
| NOLIN 


er 





Pays special attention to 
iron ore, blast furnace, 


The Iron Trade Review rolling mill, foundry and 
— shop interests 
year $3.00. 









Four Types and Eight Sizes for ELECTRIC AND OTHER POWER. 
SINGLE AND DOUBLE-ACTING CYLINDERS. 


Unequaled in Design and Construction. 





Adapted for Water Works, Hydraulic Elevators, Boiler Feeding, Apartment 
Houses, Mine Pumping, Irrigation, Paper Mills, Refineries, Breweries, Etc. 


) miade by THE DESIUING CO., SALEM, 0. 


Gen’l Western Agts., HENION & & HU ‘BBEL L, 61-69 N. Jefferson St., Chicago. 
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of the highest possible efficiency 

Other manufacturers will not meet the guarantee unde r 
which we sell our Engines and Dynamos. By consulting 

us you serve your own interests : 





STRENGTH Fagin \ ae 
SIMPLICITY . Ps 


AND 


SERVICE P — Ks 





[April 16, 1896. 





Link Belt Machinery Co. 


ENGINEERS, FOUNDERS, MACHINISTS. 
CHICAGO, U. 8. A. 


Malleable [ron Buckets 
ofapproved pattern and 
» weight Blevatore and 


Mining Ma Lines 
W ate a. Vators Shaft 
ing, Pulley Gearit 
Fri tion Che itches, Rope 


Sheaves, Et 





Send for Special Mining Machinery Catalogue. 


THATCHER’S PATENT 


BELT FASTEN ERS 








MANUFACMURED BY 


9 Huron Street 


The Claflen Manufacturing Co., cuevecano’o: 


sels WATER ; 
a ruse Boller, 
SAFE, ECONOMICAL, DURABLE. 


Over 350,000 H. P. | Write for 
In use. Catalogue I. 











THE STIRLING CO., 
General Offices, Pullman Bidg., CHICAGO, ILL. 


Branches in all Principal Cities 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treas 








Manufacturers of 


The “tna” Rolling Mill 













~ Mill Machinery. 


ENCINE. 


Chilled and Sand | surwe tt & BRIGGS, General Agents, 32 Wil 
‘Rolls and Rolling 


Pittsburg, Pa. 





shire Bldg., Cleveland, O 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland O. 


J. EK. WOLCOTT, Special Agent, 96 ath Avenue, 
Pittsburgh, Pa. 
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Please Take the ELEVATOR. 


Lots of good men are kicking themselves because they went and 
bought an elevator before investigating carefull, the Ridgdway Steam 
Hydraulic Elevator. 

You don’t wonder, do you, when we tell you the Ridgway Ele 
vator saves all the cost of pump and pressure tanks and uses about 
one-halfthe steam. Mark that, one-half the steam. 

Just go out and look at the exhaust pipe of any pump driven hy 


draulic elevator that has been in use as long as a year. Blows steam 





all the time, don’t it, whether elevator is moving or not? Wasting satee, vine mad 
steam and wasting it lively, too. A Ridgway Steam Hydraulic Elevator will do the same work 
with one-half that steam. So people come to us asking if we can change their elevators to Steam 
Hydraulic. The only way we can do it is by a new machine. You, however, can save yoursell 





this mistake and save yourself a clever sum of 


money to boot by coming to us in the first place. 
While we have not been shouting “ Elevators” as 


vociferously as we've been yelling “ Cranes,” yet 


pEStih ie 


we have been placing lots of elevators all the while. 


ro 


When you can give a man an elevator that he can attach to his ordinary 
steam supply and that is the end of it, with no pumps, no tanks and so little 
steam consumption, he don’t miss it, you don’t have to use much argument. 

Don’t buy an Elevator until you look into the RIDGWAY STEAM 

HYDRAULIC a Jittle bit. 


DON’T FORCET THE CRANE. 


The Createst Money Maker on the Market. ton Steam-Hydraulic Crane in a Foundry 


CRAIG RIDGWAY &* SON, =- COATESVILLE, PA. 

















The 


; Kellogg Weldless 
tintin Tube Co., 


Seamless 
Steel Tubes, Findlay, O. 


For Hydraulic Tubes, Jacks, Presses and 
Hoists, Lathe Spindles, Bicycle Hub Stock, Our tubes are hot drawn, without weld or seam: from 


Projectiles, Hollow Shafting,Shells for Carbonic the best quality of steel, in lengths from 8 to 25 feet, 
“16 an ) > Gz ses , ( é f g A 

: a : . other ' naes, Pist ee 1 tt and of any degree of hardness, from .o8 to .60 carbon 

Axles, Bolts and Columns, Working Barrels, pan > ; . 

ge : he rhey are equal in every respect, except finish, to 

Roller Bearings, Bushings, Couplings, Boiler . 


Tubes and other purposes where cold drawn tubes and are offered at a much lower 


, : price. 
Strength, Uniformity For special work, requiring extremely low sulphur 
and Durability and phosphorus, we are prepared to guarantee a 


en maximum of 


Fae Settowing. Sales Agencies .020 SULPHUR and .015 PHOSPHORUS. 

litional information that 
y be desired, viz 

Kellogg Weldless Tube Co., Kellogg Weldless Tube Co., 

Milk Street, Boston New York Cit) 
Wm. J. Haines & Co., M. T. Miles & Son, é 
6 Filbert Street, Philadelphia ind 318 Western Union Bldg., Chicago 
Henry L. Coe, Cc. R. Talbot & Co., 


. 
27 Garfield Bldg., Cleveland »and 1o Wiggins Blk., Cincinnati 
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me ee 


PHILADELPHIA, PA. eee 


PORTER-ALLEN AUTOMATIC ENGINE Weights. 


Simple, Compound, Triple expansion, Condensing and non-condensing. 


The best engine for any service where high economy and close regulation are desired. Compact in 
form and durably constructed Specially adapted to driving electric generators direct connected and by 


belt. Also for rolling mill work. | 


BLOWING ENGINES, REVERSING ENGINES, GENTRIFUGAL PUMPS, °*‘ pistes I will be sent FRE! 


| to any dealer, manufacturer or 








We have just issued a linen-backed 


hanger giving sizes and weight 


-BRANCH OFFICES: 


CINCINNATI, CHICAGO, PITTSBURG, ST. LOUIS. ner of GOOD STANDING. Send your 


address on a postal card at once as 








the number printed is limited 


The Creat Coal Saver au Producer of Dry Steam. 


THE HAZELTON OR PORCUPINE BOILER. |. wopton 


3 ae cee OF THE WORLD. Tin Plate Co., 


16 Years’ Unequalled Record for Economy, Safety and Durability. |! ¢ AMBRIDGE. OHIO. 
No Explosions or Accidents of Any Kind. 
E. C. POPE, 


COMMISSION DEALER IN 


THE MAZELTON BOILER CO.,|).9n Ore. Pie. tron 


SOLE PROPRIETORS AND MANUFACTURERS 
Telephone:1229, 18th 8t., N.Y. GENERAL OFFICE . AND METALS. 
Cable Address, “ Paila,” N.y. 716 East 13th St., NEW YORK, U.S.A. Cleveland Z. Ohio. 


ESTABLISHED I554 


PETER GERLACH & CO., 


SEMET-SOLVAY RETORT COKE OVENS nn. sities 


- Se. «= « Office and Warei1ooms, 28 Columbus St 


Factories on Columbus, Winter and Leonard Sts 
RECOVERY OF BY-PRODUCTS. 


Cleveland, Ohio, U. S.A. 
Will coke —— reputed non-coking coals. 











CORRESPONDENCE SOLICITED 

















Oglebay, Norton & Co., 


LAKE SUPERIOR IRON ORES. 


Will make harder coke than Bee Hive ovens. — AGENTS 
Will increase yield of coke from coal. . : 

Will save freight on coke from mines. The Spanish-American Iron Co., 
Will coke over 2,000 tons coal per year per oven. Santiago, Cuba. 

Will yield 1,000 to 4,000 ft. surplus gas per ton coal. CLEVELAND PHILADELPHIA 





Will give tar and ammonia sufficient to pay good interest on cost. 


—— THE BOURNE-FULLER C0. 


For information, estimates and tests of coal, apply to 


SEMET-SOLVAY CO., Svracuse, N. Y. Pig and Bar Iron, 


CLEVELAND, . OHIO. 











THE Brown HoiSTING AND ConVEYING Macuine Go. CLEVELAND, 0. 














MANUFACTURED ONLY BY Cheap Excursions Weekly to Niagara Falls. 
Se ae , cents postage for tourist mphile 


b« further information sh your nearest 
’ ' ap m Ticket Agent, or address 
w. r.H , F. NEWMAN, 


Malleable front to Steel. 
IMPORTER AND JOBBER OF Office and Factory, . aay r. - 
eu ass. Agt Gen'l Manager 


PURE REFINED BORAX. 545-549 W. 22nd St., NEW YORK, N. Y:' nih 





MACHINERY FOR HANOLING NEW YORK. a CLEVELAND 
CGSé AND. Oz. : 5 HAVEMEY oC, |e 
A ———— — = 4 TSBURG To 
re. , = * & icaco. | BUFFALO. 
= BLOG, 
~/ DAILY LINE BETWEEN 
Cleveland and Toledo, 
The BestFlux known for Welding ~ ONLY— Via “C. & e. LINE.’ 
~ Steamers “City of Buffalo,” new 
& G “State of Ohio” and “state of New YVork.” 
°o “4 A ing OMpound © DAILY TIME TABLI 
m 
i Sun included after Ma 
— » Ml AWARDED MEDAL AND DIPLOMA {y clevennt ow ee | he hattees 7 
° * AT WORLD'S FAIR, CHICAGO. — Ar Bulialo. | 750 A. t.| Ar. Cleveland . 
- ° One Pound Tin Mailed on Receipt of 30c. rake the ‘'¢ & B. I ime st mers ar hes joy , 
Zz ® SEND FOR CIRCULAR AND PRICK LIST Niagara Falls. Toronto. A New Gosh. ‘Boston, mee 
re) ~ ————— 1,000 Islands, or any Eastern or Canadian point 
a m 
- m 
- 








THE 





WARRINGTON 


Steam Shovel. 


- NEW DESIGN 

| 60-inch Locomotive Boiler, 
Double 12x12 Engine, 
Double 9x9 Crane Engine, 
Heavy Power Jacks, iIndepend- 

ent. 
Stee! Dipper Handle, 
2 1-2 Yard Dipper 








— eg eas 


Vulcan Iron Works, 
Chicago, Ill. 


IMPROVED DUPLEX SYSTEM 
FOR - - 
BU 

















arncl « 


CG FUEL OIL. 


leans the oiland delivers it to the fires under high 





ind uniform pressure 

Entirely automati most rentif ensible and economical 
method of burning oil in existence If you are operating a 
Steel Works, Bra r Copper Rolling Mill Malleable Iron 
Works, Bolt Nut Work Bicycle Works r do Annealing 
Forgit Bra x remy Japanning Knameling, Case 
Hardening. you can e this machine to your advantage 


WE BUILD FURNACES OF ALL KINDS. SATISFACTION GUARANTEED. | 


W. S. ROCKWELL & CO., 


26 CORTLANDT STREET, NEW YORK. | 


WORLD’S FAIR AWARD. 


We are the only Steel Roofing Co. awarded Meda! | 
and Diploma for PATENT CAP ROOFING 
at World's Columbian Exposition We are also | 
large manufacturers of all styles of Mwral Roorine, 
Srpine, Celsine, Etc. Send for Catalogue and Priee 
List. Mention this paper. e 


SYKES°IRON & STEEL ROOFING CO., Chicago and Niles, 0. | 
$1. EDISON Mo TOR. $1. 


Largest, strongest and finest $1 Motor made. Sent prepaid toany part of the United States or Canada 
for $1.25, 
Also Dynamo Motor, Gas and Steam Engine Castings, Students’ and Experimentor’ Supplies. 

















Kun by any Battery. Our Battery, price 25c. Postage Sc. 


| 
| 
| 
Kattery Motors of all sizes. Send Stamp for Circulars ortwo Stamps for 50 page Catalogue. 


Franklin Electric Co., 36 No. Main St.. Miamisburg, 0 








m Berlin Iron Bridge Co. 
Engineers, Architects and Builders of Iron and Steel Structures. | 





| 
| 





llustrat i taken dire photograph, and is an interior view of a Foundry | 
Building d g } lt by u Pratt & Cady Co., at Hartford, Conn. The central | 
| ion idth, wi ! ne, having a travel the full leneth of the 
lin } wing is 1 width, and the entire buildihg is feet in | 
neath, « ucted en f Iron, Bri and Glass, no wood work 
ng use utt yisti minany way, except in the win 
low sa 1é gs. Th 1ilding is absolutely fire-proof 
OFFICE AND WORKS: 
~ aA © a ~ 7 e ° e 4 7 7 
FAST BERLIN, : :: 3: 3:3: 3: : CONN.,! 
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65 tons shipping weight. | 


| years. 
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aed 


NEW 


CATALOGUE 
& Is READY 
A book of i aa 


of modern fine 


at & 
SiAperir 
AT NMOL 





tools-g5 pages-a number of new 
tools - reduced prices of rule 
SHALL WE SEND YOU ONE 


riit 


L. §. Starrett Co., Box 67, Athol, Mass 


SHSSOSSOSSHO SOOO SOOO SOOOOOS 


The COAST LINE to MACKINAC 
+++ TAKE THE 4-4 — 
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./ 





DETROIT 
PETOSKEY 
CHICAGO 


2 New Steel Passenger Steamers 


jet attained in Boat 
Jquipment, Artistic 


The Greatest Perfection 
Construction — Luxurious 


| Purnishing, Decoration and Efficient Service, 


insuring the highest degree of 
COPMFORT, SPEED AND SAFETY. 


Four Tries pen Weex Between 


Toledo, Detroit # Mackinac 


PETOSKEY, © THE SOO,” MARQUETTE, 
AND DULUTH, 

LOW RATES to Picturesque Mackinac and 
Return, including [Meals and Berths. From 
Cleveland, $18; from Tolede, $15; from Detroit, 
$13.50. 

EVERY EVENING 


Between Detroit and Cleveland 


Connecting at Cleveland with Earliest Trains 
for all points East, South and Southwest and at 
Detroit for all points North and Northwest 


Sunday Trips June, July, August and September Only. 
EVERY DAY BETWEEN 


Cleveland, Put-in-Bay jf Toledo 


Send for Illustrated Pamphlet. Address 
A. A. SCHANTZ, a. &. a., DETROIT, MICH. 


The Detroit and ClevelandeSteam Nav. Co. 


(Z 
ELECTROTYPING ENGRAVING 


- + AND STEREOTYPING. 
50 HIGH ST. —— TEL. 2139. 





EVELAND 
VL ECTROTIPE (A 








The Iron Trade Review hasa rapidly 
—_— - > — — 


growing constituency in the great Central 





Zone, the best buying section in the 


couutry, as machinery manufacturers and 


establishments devoted to power equip 
ment have found out in the past three 


tetween the Alleghenies and the 


Mississippi are located many of the 


most prosperous’ industries the 


country, and they have been buyers when 


| there was only limited business in other 


sections. Advertisers are coming to recog 
nize this fact, as the growing patronage 
of the columns of this paper gives abun- 


dant testimony. 
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MANUFACTURED B\ 


SAMUEL TRETHEWEY & CO., 


LIMITED. 
47th St., PITTSBURC, PA. 





Tool Steel. 


Best Crucible 








Made of the 


HARDENED FORGED STEEL ROLLS 


— 








PITTSBURC STEEL & IRON MFC. CO. 
PITTSBURG, PA. 
Successors to MOOREHEAD-McCLEANE Co. 







} is like a poor 
¥ horse—it costs {J 
more than its x 
worth to keep vy 
it, M8 < 


aes “Monarch 35 


the necessity of repair has been 

reduced to a minimum. %.% Its 
strength, lightness, and beauty 
make it a marvel of modern me- 4 


chanical skill. 
known works, we are prepared | 


: 
: 
oid : Che 
<i e Dyonarch 
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We are Manufacturers of 


BESSEMER PIC IRON AN) OPEN HEARTH STEEL. 


ROLL and SHEAR PLATES to DIMENSIONS. Write us. 


YPASAAAAAARABABRABRAARABAEAARAARARABRARAR SRABARAZARRAARAABARABAARARALRG 


| Don’t Waste Money in Your Pattern Shop. , 


{THE GOBEILLE PATTERN CO., Cleveland. ; ; 


AAPA AAAARALELALAAAALABAAAALALABLALAAARAAALER hh 
3 and 5 Front Street, San Francisco 


The Chicago Gas ani Gasoline Engine sesesesesesesesese 


The simplest gas and gaso- | ane Vaan. 62 
line engine on the market 
Has no equal for absolute |THE IRON TRADE REVIEW. 
steady speed and durability. 
is a dwarf in size and a Somn_| 


A wheel that you can depend 
upon in any emergency. Made 

in four models $80 and $100, 
The “Defiance” —made in eight 
models—$40, $50, $60 and $75. rs 
Send for the Monarch book. 


Monarch Cycle Mfg. Co., 


Chicago, Ill. 
83 Reade Street, New York. 


























. i -treno Catalogue sent on 
son in stre ngth. eilieeiien. 
MANUFACTURED BY 





J.J. NORMANCO. 3 


60 South Clinton Street, 
CHICAGO, ILL. 


2 22 oS 8 ee 2 ee 





Write for Estimates on all kinds of Engravings. 


ao Dangler Blectric Torches, 











it will save large ely in Fuel Ge 
tt will reduce stramnvand 5 
it will minimize fluctua 


For GASOLINE or OIL. 
Especially adapted 


A for DOCK and out 


ry tr door use, as well as 
Leve army's 
zy for lighting manufact 


uring establishments, 











ance 





ease the mind 






THE ONLY 


Penrecn aN Vaitey [ron Works. | 
, Pose we Saco a Wiican 


FOR THE PURPOSE 
Enporseo sy Leaoinc Encineers @-> )- 
iF Feonomicac ie pee. PUMP MaNuracturerss*SUpPLY. Houses. 







such as Rolling Mills, 
F undries, Machine 






Shops, Engine rooms, 





Patented Nov. i4th, 1893. etc., etc., being a 


Write for Samples 
and Discounts. > 
+ Brilliant 
f Light. 
| 


aaa ys 4 


Should use none but the BELDING PAT- a manufacturer 
PAT TERN MAKERS AND FOU ENT LEX ATHER FILLET, the only one THE 
made scientifically correct. Quickly applied ; ’ 


ee ™ = 


Convenient, 
Portable, 





to any 


Gass assh always toed. Goud onmmete onde ompgund curses, wood of iran, without alls or ee Dangler Stove & Manufacturing Co. 
THE CANTON LEATHER FILLET CO., Canton, Ohio. | Cleveland, Oo. 
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Manutacturers 


Don’t continue in the old rut and rust out. 





Be progressive keep in touch with the times. Free 








Move to Chicago Heights Factory 


where you can reduce the cost of production ~- 


Sites. 








and cheaply distribute the product of 





the factory to the consumer. 





Cheap Fuel. 














Chicago 
a Freight 
— Rates. 





Free Water 





Free 
Switching 
Facilities. 





ctnr. err 


Sy "| HTS. 
r rm fF Write to us to-day 
for full information. 


CHIGAGO HEIGHTS LAND ASSOCIATION, 


THE LARGEST REAL ESTATE FIRM IN AMERICA. 
Capital Paid in $1,250,000.00. 
General Offices, 172 Washington Street, 
Corner Fifth Avenue. CHICAGO. 


























4 SO < ‘ T Ss. 7 7 
W. J. McCKINNIE. Pres \. Mapison, Sec’y and Trea Cieveland Union Station 


THE PLAY FORD STOKER ennsylvania Lines. 








A perfect smoke preventing furnace; perfect combustion, minimum of TOUS of Rams Gwene. 
5 Picket OFFICES 24, Seats mF tuclid Av., Woodland 
r 7 a ° : Av., anc edde!l House corner. 
expense, simple in construction and economical. THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL Time 
* Daily. + Da except Sunday 
A test of three tubular boilers of Cleveland Water Works, made Oct, 4th, 1895, by | ""0™ CLEVELAND To — ee 
a waterworks engineer, shows an evaporation of over ten pounds of water to one | pittsburgh and Bellaire............¢ 7:00 am {12:10 pm 


Salem and Pittsburg................ * 8:00 am * 8:30 pm 
Pittsburgh, Bellaire and Kast...¢12:45 pm + 6:25 pm 
Philadelphia and New York.....* t:40 pm *11:25 am 


pound of nut coal, and during the test the stack was entirely free from smoke 





Baltimore and Washington......% 1:40 pm *11:25 am 
Alliance and Pittsburgh... * 1:40 pm *11:25 am 
,, vt9 § CIRT FOR SA Ravenna and Aliiance........ * 5:00 pm * 8:30 am 
Philadelphia and New York.. *11:10 pm * 4 am 
CLEVELAND, O. Baltimore and Washington......%11:10 pm * 4:30 am 
Alliance and Pittsburgh ww *I DITO pm * 4:30 am 
Mt. Yernon and Pan-Handle Route 
FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati * S:oam * s45 pm 
Akron and Columbus * ®roam*® s:45 pm 
Akron, Columbus & Zanesvilleti2:45 pm f12:10 pm 
On Foundries, Machine Shops, Train Sheds, Powder Mills, Power Stations, | Columbus and Cincinnati * 8:00 pm * 7:30 am 








Boiler Houses, and all places where the breakage of glass constitutes an 








The Cleveland Terminal & Valley R. R. Co 


Depot toot of So.Water St | -— - 


City Office 137 Superior St Arrive | Depart 
Valley Jctn. & Way Stations..| "6:30 P M| “7:10AM 
Akron, Canton & Valley “IOIOAM) "3:15 PM 
& Akron, Canton & Chicago SIO AM 6:20PM 


; ; Akron Canton & Wooster 
This material is a flexible and unbreakable substitute for glass. It is| Defiamce, Garrett, Mari 


element, of annoyance, expense and danger should be constructed of 


etta, Wheeling Wash-})| ft2:5s PM TII:0C0O AM 
weatherproof and strong, is unaffected by extremes of heat and cold, con- — py D. C.,and Balti 


traction and expansion; it makes its own joints and flashing. Translucent 


tDaily except Sunday. *Daily. Pullman's Pal 


Fabrice Skylights never crack, break or leak, and ace verre aap ng cars between Cleve 
COST LESS THAN CLASS SKYLICHTS 
SEND FOR ILLUSTRATED CATALOGU! 


TRANSLUCENT FABRIC CO., “AND wonus” QUINCY, MASS. THE IRON TRADE REVIEW. 











SUBSCRIBE FOR 
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ATWOOD & M’CAFFREY, 
Brass Founders, Iron Pipe Fitters and Machinists, 


MANUFACTURERS OF AND DEALERS IN 


All Kinds of Pipe, Fittings, and Appliances for Steam, Gas, Water and Hydraulic Work, 


MANUFACTURERS Ol 





Phosphor Bronze ( “ Elephant Brand’’) Castings, Coolers, AIKEN Duplex and CRITCHLOW Valves, either three or 
Tuyeres and Cinder Notches for Blast Furnaces supplied tour way, for operating Mill and Hydraulic Machinery of all 


kinds under any desired pressure, and Stop Valves for same 
Agents for the CAMERON STEAM PUMP, which is made 
in every possible variety, and suitable for all purposes to 


promptly. 
Rolling Mills, Steel Works, Blast Furnaces Coal and 

Coke Works, Power Houses for Electric Street Railways, etc. 

promptly fitted up by E xperienced Workmen. 





which Steam Pumps can be applied. 


Nos. 108 to 1i8 Third Avenue, PITTSBURC, PA. 


= _. * Bucyrus Steam Shovel & Dredge Co, 


JOHN 8S. GEORGE and HOWARD P. EELLS, Receivers, 
Five sizes for every purpose. Standard Railroad 
STEAM SHOVELS Shovels. Special Shovels to order 
More than 20 sizes in all types. Dipper, Elevator 
DREDGING MA H Hydraulic, to suitany requirements 
For Placer Mining With steam shovels and 
GOLD SAVING MA appliances for disposal of tailings 
Hand or Steam, 5 to 35 toms capacity Also Loco 
WRECKING C AN motive Cranes and Pile-Drivers 
6&inch t - -inch. With either simple 
CENTRIFUGAL DREDGING compound or triple engines 


SOUTH MILWAUKEE, WIS. 














THE HOOVEN, OWENS & RENTSCHLER CO., Hamilton, O. 








Hamilton Corliss Engines. 





Engines for Rolling Mills, 
Electric Railways and 
Electric Licht. 





Engines of all Sizes and 
for all purposes. 





46 South Canal St., CuHrcaGco 

39 and 41 Cortlandt St., New Yor«. 

Lewis Block, PITTSBURGH, Pa. 

= Room A, Laclede Building, St. Lovis, Mo 

FS — C. C. MOORE & CO., SAN FRANCISCO, CAI 














If you = 
desire fur 7 


ther infor 








. 


mation, 


N 
“Sample piece of FLUE*taken 9 cna to, 
Ffrornl’ccy — No?725 runs 24) crs 
bing fora/ Ti Teatel 


~~ 

sion Weste GOMER goes into 
p men the sub 

Se ail ofZ a a x. RGR aR fat ject with 
GAIL is Sa! cogent reasoning, as well as 

scientifically, corroborated by 
a time 2 testimonials, any of which 
. would convince a practical 





mechanic, but as “ seeing is 
believing,”” send in your or 
lers and save time, trouble and money by commencing the use of this known valuable COMPOUND at once. Canned in five-pound tins and 
packed in 100-pound cases, for Land Boilers, price $20 per case. Canned in one-pound tins and packed in 50-pound cases, for Locomotive Boilers, 
price $25 per case. 

Delivered free to any Railroad Station in the United States. Should we not be represented in your town, and should you be well up in the machinery 


line, we are looking for agents. 


Conti! } montns ynVV i 
ern Division N. Y.G.& H.R. R.R., 
Empire Boiler Cleaning Co.'sCom 
pound being used.during that 


period; Boiler bef freed and 
kept free fram INCRUS ATIO 1% 





The re Boiler Cleaning Co., 19 Whitehall St., NEW YORK CITY. AND THEN AT THAT. 
Cleveland Agent—ALEX. C. BATES. 35 Wade Bida., Cleveland, O. 
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APANUAWIIAHA Tools, Drills, Dies, etc 


Retiro, Prtecsened ENGL y Hey 
CHIEF AMERICAN OFFICE, ot JOHN ST., NEW YORK. 
WM. JESSOP & SONS, Limited. 


“ Medal—World’s Columbian Exposition, 1893.” 
All sizes carried in stock by The W. Bingham Co., Cleveland, Ohio 


JOHN ADT & SON, 
F. B. SHUSTER, Prop. 


New Haven, 





Established over a Century ago. 





THE WRIGHT LATHES. 


Conn. 


Builders and Desiguers of s fer 
Hardware and Bicycle Manufacture, 
also Sheet Metal Works. 

Pat. Aut. Wire 
Straightening an 
Cutting Machines, 
Riveting, Butt, Mill- 
ing and Drilling 
Machinery. 





















Foot Presses, Sprue 
Cutters, Rotary 
and Roll, Straight- 
eners of all sizes 
constantly on 
hand. 
SPECIALTIES. 
Aut. Wireand Sheet 
Metal Forming 
Machinery, 
Blanking, Drawing, 
Stamping Dies and 
Tools, 


“LHDIRA(AD GHNDISHG 





N. B. In 
addressing 
be sure 


and 





mention 


REVIEW. 


SECOND-HAND MACHINERY ! 


ENGIN} 


14”X6" Foot Power La 


for Bicycle Repair Shops. 


'PRENTISS TOOL & SU 


62 & 64 So. Canal St., 


LATHES 


16"x7’ Pond Lathe and Cl i 
1IS"xs’ Prait & Whitne Rod Feed 
22"x1l/ Fitchburg, a heavy tool 
xi4’ Lathe & Moree cheap t 
J4 x it \\ reester Lathe. 
PLANERS 
{"x24" x6" Smith & Silk. ae good as new 
xo -xS (ray, fine order 
xi2 x14 Gray, fine order 
xS2"x12’ Pond, in g l order 
MISCELLANEOI 
} Spindle Dri and (hu 
Spindle Drill, Garvin, g as new 
{ Drill. Back Geared and P wer Feed 
24” Hendey Shaper. 
Power Broa ning Press 
Spindle Profiling Machine, good, chea; 
| Ds uuble End Punch and Shears, will punch Ix! 
National Bolt Cutter 2 herds 
| Large Turret Lathe, for bicycle work 
| Above tools are in good condition ; photographs 
| will be sent on application. Write for our catalogue 


PPLY CO., 


Chicago, Ill 





Steel Stamps and Ste 


erm .&.a8& CG. & 
Seals, Stencils, 


ind Numbering Machines 


ubber Stamps, 


Automatic Check Punches 
o2 Seneca St 





FOR SALE. 


Two second-hand Corli 


and 14x48, now running at 


Can be seen until August 


Address, 


WITHINGTON & COOLE 


ss Kngines, 


16x45 


our factory 


Ist, 159f 


Y MFG.CO. 


JACKSON, MICH. 




















HAHN'S —_aee IMPROVED 





WITH SAFETY LOCK ATTACHMENT. 


Highest Award at Columbian Exposition. 


This Clock is neat, thoroughly reliable and very durable 
Cannot be tampered with. Price mod Is adapted 
for six or twelve stations, having a diffe —y key for each 
Registering is done by nur aber from | to6 and 1 to12, each sta 
tion having its number. No chance fora fradu ae re yg 
Old style Detectors mark by holes or an impressic al, the 
same for all stations Allowance made old Detectors. 


Send for circulars pri es and further parti valase. 


NANZ & co., 116 CHAMBERS STREET, NEW YORK 





Party havine offices n Broadway, centrally 
in ] xT n the purchase an 
s material, t mery and suppl 
tractors, mills andl ilroads 
es t« t s N York | n 
tatty ! ! re 
4 le case 4 p 1 
so" icited Ex ellent reference 


Cc. F. B., Room 49, Corbin Bidge., 


2 Br lwa 


NEW 


YORK CITY 


























as 


Roller Chains, Steel Drag, 
Steel Cable and Special Chains 


—ror— 


This machine represents our regular style 
We make 


which an 


of plain grinder. every variety 


of machine on emery wheel 


can be used. Every manufacturer who 
is casting about him to find 
Here 
— where the emery wheel will help him. 
= i think 


help write 


is progressive, 





IS 


cheaper methods of production. 


you any kind of an emery 


will to us without delay. 


machine 


wheel you, 


DIAMOND MACHINE CoO., 


PROVIDENCE, R. 


I. anp CHICAGO, ILL. 





FOR HANDLING M 


ELEVATING 
CONVEYING 
MACHINERY 


ATERIAL OF ALL KINDS 





POWER TRANSMISSION 
MACHINERY. 





CONVEYORS 





WIRE CABLE ow 





distance Conveying. 
THE JEFFREY MFG.CO. '®/eyo"ogien S* 








Columbus, Ohio. 





Send for Catalogy » 





, 
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Advertising Novelties— 
United States Mailing Co., Cleveland, O. 
Air Compressors— 
Rand Drill Co., Chicago, I11. 
Analytical Chemists— 
Dickman & MacKenzie, Chicago, I11. 
F. A. Emmerton, Cleveland, O. 
Sharpless & Winchell, Minneapolis, Minn. 
Potter & Hollis Fdy Co, Chicago, Il. 
O. Textor, Cleveland, O 
J. Dunraven Young, Chicago, Il. 
Robert W. Hunt & Co., Chicago, Il. 
A iti-Friction Metal— 
C. H, Besly & Co., Chicago, Ill. . 
North American Metaline Co., Long Island 
City, N. ¥. 
Babbitt Metai— 
C. H. Besly & Co., Chicago, Il. 
Belting— 
C. H. Besly & Co., Chicago, Il. 
Roberts Steel Chain Belting Co., 
elt Fasteners— 
Claflen Mfg. Co., Cleveland O. 
Bench Straightening Presses — 
Springfield Machine Tool Co., Springfield, O. 
Bending Rolils— 
Wickes Bros., East Saginaw, Mich. 
Bicycles— 
Monarch Cycle Mfg. Co., Chicago, I11. 
Indiana Bicycle Co., Indianapolis, Ind. 
Blacksmith and Carriage Supplies— 
Weber & Co., Cincinnati, O. 
G. B. Schulte Sons Co., Cincinnati, O. 
C. H. Besly & Co., Chicago, Il. 
Clowers— 
Buffalo Forge Co., Buffalo, N. Y. 
B. F. Sturtevant Co., Boston, Mass. 
American Blower Co., Detroit, Mich. 
Blast Furnace Supplies — 
Atwood & M’Caffrey, Pittsburg, Pa. 
oilers and Boiler Attachments— 
Wm. B. Pollock & Co., Youngstown, O 
S. Freeman & Sons Mfg. Co., Racine, Wis. 
H. E. Collins & Co., Pittsburg, Pa. 
Enterprise Boiler Co., Youngstown, O. 
The Edward P. Allis Co., Milwaukee, Wis. 
The Hooven, Owens & Rentschler Co. 
I.. M. Moyes Philadelphia, Pa. 
W. D. McNaull & Co, Cleveland. 
Fulton Steam Boiler Wks. & Fdy., Richmond, 
Ind. 
The Hazelton Boiler Co., New York. 
The Stirling Co., Chicago, IIl. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Harrison Safety Boiler Works, Philadelphia. 
Wickes Bros., East Saginaw, Mich 
Boiler Covering— 
Cc. H. Besly & Co., Chicago, I11. 
Boiler Compounds— 
Empire Boiler Cleaning Co., New York City. 
Boller Fronts and Fittings— 
Vulcan Iron Works Co., Toledo, O. 
Boiler Tubes— 
S. Fix Sons, Cleveland. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Bolts and Nuts— 
Upson Nut Co., Cleveland, O. 
Boring and Turning Mills— 
H. Bickford, Lakeport, N. H. 
Bridges— 
Berlin Iron Bridge Co., East Berlin, Conn. 
Buildings (Steel Frame )— 
Wm.B Scaife & Sons, Pittsburg, Pa. 
Berlin Iron Bridge Co., Kast Berlin, Conn. 


Carbon Points— 

Jeffrey Mfg. Co., Columbus, O. 
Chain— 

Roberts Steel Chain Belting Co, 
Chain Helting- 

Roberts Steel Chain Belting Co., Pittsburg. 
Chemists— 

Dickman & MacKenzie, Chicago, Ill. 

F. A. Emmerton, Cleveland, O. 

Sharpless & Winchell, Minneapolis, Minn. 

J. Dunraven Young, Chicago, III. 

O. Textor, Cleveland, O. 

Robert W. Hunt & Co., Chicago, III. 
Chilled and Sand Rolls— 

The Lloyd-Booth Co., Youngstown, O 

Wm. Tod & Co., Youngstown, O. 

rotten & Hogg I. & S. F’dry Co., Pittsburg, Pa. 
Chucks— 

Skinner Chuck Co., New Britain, Conn. 
Coai and Coke— 

Forster, Waterbury & Co., Chicago, IIl. 

Cc. K. Pittman, Chicago, Ill. 

W. H. Coffman Coke Co., Bluefield, W. Va. 
Coke Ovens— 

Semet-Solvay Co., Syracuse, N. Y. 
Contractors’ Supplies— 

Willis Shaw, 416 N. Y. Life Bldg , Chicago. 
Corrugated L[ron— 

Wm. B. Scaife & Sons, Pittsburg, Pa. 

The Cincinnati Corrugating Co., Piqua, O. 
Conveying Machinery— 

Roberts Steel Chain Belting Co., Pittsburg. 
Conveyors— 

Wm. B. Scaife & Sons, Pittsburg, Pa. 

Link Belt Machine Co., Chicago, I11. 
Copper Steam Pipes— 

Wm. B. Scaife & Sons, Pittsburg, Pa. 
franes and Derricks— 

Wm. Tod & Co., Youngstown, O. 


Pittsburg 


Pittsburg. 


American Hoist & Derrick Co., St. Paul, Minn. 


Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Craig Ridgway & Son, Coatesville, Pa. 
Marion Steam Shovel Co., Marion, O. 
Shaw Electric Crane Co., Muskegon, Mich. 
Addyston Pipe & Steel Co., Cincinnati, O, 
Brown Hoisting 
Cleveland, O. 
Deck Engines— 
Ktuloon Iran Works Co.. Toledo. O, 


& Conveying Machine Co., 


| 


| 


| 
| 


American Hoist & Derrick Co., St. Paul, Minn. 


Derrick Castings— 


American Hoist & Derrick Co., St. Paul, Minn. 


Willis Shaw, 416 N. Y. Life Bldg., Chicago 
vbies— 

Toledo Machine & Tool Co., Toledo, O. 

Cady Mfg. Co., Cleveland, O. 


| Ditching Machinery 


Vulean Iron Works Co., Toledo, O. 


Drill Presses— 
Prentiss Tool & Supply Co., Chicago, III. 
Davis & Egan Machine Tool Co., Cincinnati, O 
Lodge & Shipley Machine Tool Co., Cincinnati 
C.H. Besly & Co., Chicago, Il. 
U. Baird Machinery Co., Pittsburg, Pa. 
Prop Presses— 
Toledo Tool & Machine Co., Toledo, O. 
Cady —y Co., Cleveland, O. 
Bertsch & Co., Cambridge City, Ind. 
C. H. Besly & Co., Chicago, II]. 
Dredges— 
Vulcan Iron Works Co., Toledo. O. 
American Blower Co., Detroit, Mich. 
Dry Kilns— 
American Blower Co.. Detro t, Mich. 
Buffalo Forge Co,, Buffalo, N. Y. 
Dynamos— 
Westinghouse Electric & Mfg. Co., Pittsburg 
J. H. McEwen, New York City 
Franklin Electric Co., Miamisburg, 0 
Star Dynamo Co., Detroit, Mich. 


Kave Troughs and Conductors— 
Berger Mfg. Co., Canton. O. 
The Cincinnati Corrugating Co., Piqua, O. 
Electrical Supplies— 
Westinghouse Klectric & Mfg. Co, 
Franklin Electric Co., Miamisburg, 0. 
Star Dynamo Co., Detroit, Mich. 


| Elevators 


Roberts Steel Chain Belting Co., Pittsburg. 
Klevating and Conveying Machinery 

Roberts Steel Chain Belting Co., Pittsburg 
mery and Corundum Wheels— 

J. Wendell Cole, Columbus and Chicago. 

Sterling Emery Wheel Mfg. Co., Tiffin, O. 
hKmery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or Chi 
ago, Ill 

C. H. Besly & Co., Chicago, I11. 

Sterling yo! Wheel Mfg. Co., Tiffin, O. 

Diamond Machine Co., Providence, R. I. 
Engineers and Contractors— 


Potter & Hollis Engineering Co., Chicago, III. 


Robert W. Hunt & Co., Chicago, Il. 


Engineers’ Supplies— 

C. H. Besly & Co., Chicago, /1l. 

H. Channon Co., Chicago, I11 

Jenkins Bros., New York City 
Engineers’ Specialties— 

Empire Boiler Cleaning Co., New York City. 
Engravers and Electrotypers— 

National Engraving Co., Cleveland. 

Cleveland Electrotype Co., Cleveland, O. 
Engines (Gas)— 

Otto Gas Engine Works, Philadelphia, Pa. 

Newell Bros., Cleveland, O. 

Lambert Gas & Gasoline Engine Co., Indian 
apolis, Ind. 

. J. Norman Co. Chicago, Ill 

Miller Gas Engine Co., Springfield, O. 
Engine Packing— 

C. H. Besly & Co., Chicago, II1. 


| Engines (Steam)— 


| 
| 


Wm. Tod & Co., Youngstown, O 

Totten & Hogg I. & S. F’dry Co., Pittsburg, Pa 
B. F. Sturtevant Co., Boston, Mass. 

The Edward P. Allis Co,, Milwaukee, Wis. 

The Hooven, Owens & Rentschler Co. 


American Hoist & Derrick Co., St. Paul, Minn. 


W. G. & G. Greenfield, East Newark, N. J. 
Valley Iron Works, Williamsport, Pa 
American Blower Co., Detroit, Mich. 
J. H. McEwen, New York City 
Buffalo Forge Co., Buffalo, N. Y 
Exhaust Heating Apparatus— 
B. F. Sturtevant Co., Boston, Mass. 
American Blower Co., Detroit, Mich. 
Buffalo Forge Co., Buffalo, N. ¥ 
Expansion Bolts— 
Isaac Church, Toledo, O. 
Factory Sites— 
Chicago Heights Land Association, Chicago. 
Fans— 
Buffalo Forge Co., Buffalo N. Y. 
B. F. Sturtevant Co., Boston, Mass. 
American Blower Co., Detroit, Mich. 
Files, Makers of— 
E. K. Morris & Co., Cincinnati, O. 
Cc. H. Besly & Co., Chicago, Il. 
Fillets— 
Canton Leather Fillet Co., Canton, O. 
Fire Brick and Clay 
J. V. Rose, Sharon, Pa. 
Union Mining Co., Mt. Savage, Md. 
Westmoreland Fire Brick Co., Pittsburg, Pa. 


American Fire Brick & Clay Co., Mineral Point, 


Ohio. 

Reese, Hammond & Co., Bolivar, Pa. 

Clearfield Fire Brick Co., Clearfield, Pa. 

Stowe, Fuller & Co., Cleveland, O. 

Dover Fire Brick Co., Cleveland. 

F. B. Stevens, Detroit, Mich 

Garden City Sand Co., Chicago, III. 

Stuart Fire Brick Co., Pittsburg, Pa 
Fire Proof Covering— 

C. H. Besly & Co., Chicago, Il. 

Foot and rower Lathes— 
Prentiss Tool & Supply Co., Chicago, III. 
Lodge & Shipley Machine 7 

Foundries— 

Springfield Machine Tool Co., Springfield, O 
Taylor & Boggis Foundry Co., Cleveland, O. 
Wm. Tod & Co., Youngstown, O. 


Pittsburg 


ool Co., Cincinnati. 





BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 


S. Freeman & Sons Mfg. Co., Racine, Wis. 

Vulcan Iron Works Co., Toledo, O. 

Kurtz & Buhrer Foundry Co., Chicago, Il. 

The Hooven, Owens & Rentschler Co. 
“ma Steam Boiler Wks. & Fdy., Richmond 
nd. 

W. A. Jones Foundry Co., Chicago. 

Hamilton Fdy. & Machine Co., Hamilton. O 

Link Belt Machine Co., Chicago, Il 

Potter & Hollis Fdy. Co., Chicago, II! 

Garden City Foundry Co., Chicago, 111 
Foundry supplies 

T. P. Kelley & Co., New York City 

American Fire Brick & Clay Co.. MineralPt.. 0 

Clearfield tire Brick Co., Clearfield, Pa. 

Ward & Nash, Chicago, II. 

Stuart Fire Brick Co., Pittsburg, Pa 

F. B Stevens, Detroit, Mich. 

Craig Ridgway & Son, Coatesville, Pa 

Garden City Sand Co , Chicago, Ill. 

Dangler Stove & Mfg. Co., Cleveland, O. 
Forgings— 

Cleveland Citv Forge & Iror Co.. Cleveland 

American Smokeless Furnace Co , Cleveland, 0. 


Furnaces— 
Brightman Furnace Co, Cleveland, 0 
American Smokeless Furnace Co., Cleveland. 0 


Furnace Linings— 
Union Mining Co., Mt. Savage, Md. 
American Fire Brick & Clay Co., Mineral Pt., O. 
Fuel Oil Burners— 
Thurman Fuel Oil Burner Co., Indianapolis, Ind 
W. 5S. Rockwell & Co., New York City. 
Gal vanizers— 
Cleveland Galvanizing Works, Cleveland, O 
Pittsburg Steel & Iron Mfg. Co., Pittsburg, Pa 
The Cincinnati Corrugating Co., Piqua, O 
G ain Elevator Supplie.— 
Roberts Steel Chain Belting Co 
Grindstones— 
C. H. Besly & Co., Chicago, Ill 
Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City N. J., 
Gray trou Castings— 
Hamilton Fdyv. & Machine Co., Hamilton, O 
Taylor & Boggis Foundry Co., Cleveland, O 
Kurtz & Buhrer, Foundry Co., Chicago, I11. 
W. A. Jones Foundry Co., Chicago, Il. 
Springfield Machine Tool Co., Springfield, O 


Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., Dayton, O 
Willis Shaw, 416 N. Y. Life Bldg., Chicago 
Harrison Safety Boiler Works, Philadelphia 

Heatirg and Ventilating Apparatus 


American Blower Co., Detroit, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 


Heavy Hard ware— 
E. K. Morris & Co., Cincinnati, O. 

C. H. Besly & Co., Chicago, Il. 

Hoistivg and Conveying Machinery 
American Hoist & Derrick Co., St. Paul, Minn 
Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Link Belt Machine Co., Chicago, I. 

Hoisting Block.— 

Moore Mfg. & Foundry Co., Milwaukee, Wis. 
American Hoist & Derrick Co., St. Paul, Minn 


Hoisting Engines— 
Vulcan Iron Works Co., Toledo, O. 
The Edward P. Allis Co., Milwaukee, Wis 
American Hoist & Derrick Co., St. Paul, Minn 
Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Earle C. Bacon, New York City 

Injectors— 
C. H. Besly & Co., Chicago, I11. 


Insurance Companics— 
Hartford Steam Boiler Il. & I. Co., Hartford, C1 


Pittsburg 


Iron Buildings— 


Shiffler Bridge Co., Pittsburg, Pa. 
Berlin Iron Bridge Co., East Berlin, Conn. 
Iron Nails and steel— 
Weber & Co., Cincinnati, O. 
Bethlehem Iron Co., South Bethlehem, Pa 
C. H. Besly & Co., Chicago, I11. 
Cambria Iron Co.,, Johnstown, Pa 
Iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O 
Berger Mfg. Co., Canton, O. 
Willis Shaw, 416 N. Y. Life Bldg., Chicago. 
Wm. B. Scaife & Sons, Pittsburg, Pa. 
4Etna-Standard Iron & Steel Co., Bridgeport, O 
The Cincinnati Corrugating Co., Piqua, O 
Iron Ore, Bar and Pig Iron— 
Pittsburg Steel & Iron Mfg. Co., Pittsburg, Pa 
Oglebay, Norton & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 
E. C. Pope, Cleveland. 
Forster, Waterbury & Co., Chicago, Ill. 
Central Iron & Steel Co., Brazil, Ind. 
Junction Iron & Steel Co., Mingo Junction, 0 
4iina-Standard Iron & Steel Co., Bridgeport, 0. 
The Cincinnati Corrugating Co., Piqua, O 
Cambria Iron Co., Johnstown, Pa 
Iron Shutters and Doors— 
The Cincinnati Corrugating Co., Piqua, O. 
Iron Working Tools— 
Prentiss Tool & Supply Co., Chicago, Il. 
‘Toledo Machine & Tool Co., Toledo, O. 
H. Bickford, Lakeport, N. H 
Davis & Egan Machine Tool Co., Cincinnati, O. 
Lodge & Shipley Machine Tool Co., Cincinnati 
C. H. Besly & Co., Chicago, Il. 
Armstrong Bros. Tool Co., Chicago, I11. 
Willis Shaw, 4:6 N. Y. Life Bldg., Chicago. 
John Adt & Son, New Haven, Conn. 
Diamond Machine Co., Providence, R. I. 
U. Baird Machinery Co., Pittsburg, Pa 
The Wright Co., Lowell, Mass. 
C. H. Haeseler & Co., Philadelphia, Pa. 
The L. S. Starrett Co., Athol, Mass. 
Skinner Chuck Co., New Britain, Conn. 
Springfield Machine Tool Co., Springfield, O. 
Harvey Hubbell, Bridgeport, Conn. 
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WESTINGHOUSE ELECTRIC AND MANUFACTURING (JOMPANY, 


PITTSBURG, PA. 


The Largest and Most Completely Equipped Electrical Manufacturing Establishment in the World. 
POWER, INCANDESCENT AND ARC LIGHTING, FROM THE SAME CIRCUITS. 


We have purchased and are the sole owners of the patents issued to Nikola Tesla for the Polyphase Alternating System, 
now recognized to be the most successful system for lighting and power purposes. 


We furnish complete lines of apparatus for the perfect equipment of isolated plants for Hotels, Office Buildings, Fl: 


and Factories. 


STANDARD SYSTEMS 


‘ 


For distribution of lights and power in large Manufacturing Establishments, Mills and Mines, 


WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, 


The most durable, 


NEW YORK. 120 Broadway. 
BOSTON, Exchange Building. 
CHICAGO, New York Life Building. 
TACOMA, WASH., 102 S. 10th St. 


economical and efficient on the market. 


PITTSBURG, Westinghouse Building. 
BUFFALO, Erie County Bank Building. 
PHILADELPHIA, Girard Building. 
ST. LOUIS, American Central Building. 


its 
CHARLOTTE, N. C., 25-38 College St. 
SYRACUSE. N. Y., Bastable Building 
SAN FRANCISCO, Mills Buildin 
WASHINGTON. D.C . 1333 F. St. N. 


AHEARN & SOPER, OTTAWA, CANADA 





Link Belting— 

The Jeffrey Mfg. Co.. Columbus, O. 

Link-Belt Machinery Co. Chicago, Ill 
Lathes— 

Prentiss Tool & Supply Co., Chicago, Ill. 

Davis & Egan Machine Tool Co., Cincinnati, O 

Lodge & Shipley Machine Tool Co., Cincinnati 

U. Baird Machinery Co., Pittsburg, Pa. 

The Wright Co, Lowell, Mass. 

Springfield Machine Tool Co., Springfield, O 
Machinists’ Tools and Supplies— 

Prentiss Tool & Supply Co., Chicago, I11. 

H_ Bickford, Lakeport, N. H 

Davis & Egan Machine Tool Co 

C- H. Besly & Co., Chicago, Il. 

Armstrong Bros. Tool Co., Chicago, Il. 

Diamond Machine Co., Providence, F.. I. 

U. Baird Machinery Co., Pittsburg, Pa. 

The L. S. Starrett Co... Athol, Mass 

Skinner Chuck Co., New Britain, Conn. 

Bertsch & Co., Cambridge City, Ind. 

Lodge & Shiplev Machine Tool Co.. Cincinnati 

C. H. Haeseler & Co.. Philadelphia, Pa 

Springfield Machine Tool Co., Springfield, O 
Machine Screws— 


Illinois Screw Co., Chicago, Il 
C. H. Besly & Co., Chicago, Ill 
Machine Shops— 
Toledo Machine & Tool Co., Toledo, O 
Hamilton Fdv. & Machine Co., Hamilton, O 
Springheld Machine Tool Co., Springfield, O 
Atwood & M'Calfrey, Pittsburg, P 
Magnesia Covering— 
C. H. Besly & Co., Chicago, Ill] 
Manufacturers’ Advertising 


Cincinnati, O 


United States Mailing Co., Cleveland, O 
Metal Bearings 

North American Metaline Co Long Island 
City, N. ¥ 
Metallic Lath— 


The Cincinnati Corrugating Co 
Metal Saws— 

Q. & C. Co., Chicago, Il 
Milling Machines— 

Prentiss Tool & Supply Co., Chicago, Ill. 

Davis & Egan Machine Tool Co., Cincinnati 

Lodge & Shipley Machine Tool Co., Cincinnati 
Mining Machinery- 

Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. 

Vulcan Iron Works Co., Toledo, O 

C. H. Besly & Co., Chicago, Il 

The Edward P. Allis Co., Milwaukee, Wis 

American Hoist & Derrick Co., St. Paul, Minn 


Link-Belt Machinery Co., Chicago, I! 
Earle C. Bacon, New York Cit‘ 
Motors 
Westinghouse Electric & Mfg. Co., Pittsburg 
Franklin Electric Co., Miamisburg, O 
Molding Sand— 
Ohio Sand Co., Conneaut, O 
Nickel— 
Canadian CopperCo., Cleveland, O 
Oilless Bearings— 
North American Metaline Co Long Island 
City, N. ¥ 
Oil Burners 
W.S. Rockwell & Co., New York City 


Oil Cups— 

C. H. Besly & Co 
Oil Pumps— 

C. H. Besly & Co., Chicago, I11. 
Ore Crushers— 

The Edward P. Allis Co., 

American Hoist & Derrick Co., St. 
Packing— 

C. H. Besly & Co., Chicago. Il 

Jenkins Bros., New York City 
Paint— 

Iron Clad Paint Co., Cleveland 

Jos. Dixon Crucible Co., Jersey City, N. J. 

Standard Paint Co., New York City 
Pa'tern Leather Fillet 

Canton Leather Fillet Co., 
Pattern Works— 

Gobeille Pattern Co., Cleveland, O 

ertorated sheet Metal— 

Harrington & King Perforating Co., Chicago, I)] 

Aitchison Perforated Metal Co., Chicago. 

ipe Covering— 

C. H. Besly & Co., Chicago, Il. 
Planers— 

Prentiss Tool & Supply Co., Chicago, Il. 

Davis & Egan Machine Tool Co., Cincinnati, O 

Lodge & Shipley Machine Tool Co., Cincinnati. 

U. Baird Machinery Co., Pittsburg, Pa. 


Chicago, Il! 


Milwaukee, Wis 
Paul, Minn 


Canton, 


Plates— 

Pittsburg Steel & Iron Mfg. Co., Pittsburg, Pa 
Plumbers’ and Gas Fitter«’ Supplies— 

C. H. Besly & Co., Chicago, Ill 
Portable Drills- 

C. H. Haeseler & Co., Philadelphia, Pa 
Power Presses 

Springfield Machine Tool Co., Springfield, O 
Portabie Forges— 

Buffalo Forge Co., Buffalo, N Y. 

Cady Mfg. Co., Cleveland, O. 

C. H. Besly & Co., Chicago, I11. 

B. F. Sturtevant Co., Boston, Mass 
Pressesn— 

Springfield Machine Tool Co., Springfield, O 


Toledo Machine & Tool Co., loledo, vu. 

Cady Mfg. Co., Cleveland, O. 

Bertsch & Co., Cambridge City, Ind 

C. H. Besly & Co., Chicago, It 
Pulleys— 

W. A. Jones Foundry Co., Chicago, II! 

Link-Belt Machinery Co, Chicago, Ill 
Pulley Block«— 

Moore Mfg. & Foundry Co., Milwaukee, Wis 

American Hoist & Derrick Co., St. Paul, Minn 

Willis Shaw, 416 N. Y. Life Bldg., Chicago 
Pumps (steam)- 


W. G. & G. Greenfield, East Newark, N. J 
Battle Creek Steam Pump Co., Battle Creek, 
Mich 


Deming Co., Salem, O 

The Edward P. Allis Co., Milwaukee, Wis 

Willis Shaw, 416 N. Y. Life Bldg.. Chicago 

Atwood & M'Caffrey, Pittsburg, Pa 
Pump Regulators 

Valley Iron Works, 
Pyrometers— 

Edward Brown, Philadelphia, Pa 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Retort Coke 

Semet-Sols 
Rock Breakers 

American Hoist & Derrick Co., St 
Rock Drills 

Rand Drill Co., Chicago, I] 
Kolling Mill Machinery— 

The Lloyd-Booth Co., Youngstown, O 

Totten & Hogg I. & S. F’dry Co.., 
Rolling Mill Supplies— 


Williamsport, Pa 


Ovens 


Syracuse, N. ¥ 


ay Co 


Paul 


Atwood & M’'Caffrey, Pittsb rg, Pa 
Rolls 

Samuel Tretheway & Co., Pittsburg, Pa 
Roofs 

Berlin Iron Bridge Co., East Berlin, Conn 

rhe Cincinnati Corrugating C Piqua, O 
Rooting Plates 

Morton Tin Plate Co., Cambridge, O 


The Cincinnati Cort 
Rust Preventatives 

Otto Goetze, New York City 
Sand and Chill Kolis— 

The Lloyd-Booth Co., Youngstown, O. 
Sand Blast Machines 

Ward & Nash, Chicago 
sawse— 

Peter Gerlach & Co., Cleveland. 
Schools- 

International 
ton, Pa 
Screens for Coal Ore, Etc. 


ugating C Piqua, O 


Ill. 


Correspondence Schools, Scran 


Robt. Aitchison Perforated Metal Co., Chicago. 


Harrington & King Perforating Co., 
Scrap Iron & steei— 

Klein & Cohn, Cincinnati, O 
Screws— 

Illinois Screw Co., Chicago, Il! 

C. H. Besly & Co., Chic ago, Ill 

Upson Nut Co., Cleveland, O 
Second-Hand Machinery— 

Prentiss Tool & Supply Co., Chicago, II! 
Semi-Steel 

McDowell Steel Co,, Chicago, I! 
Shaper~ 

Springheld Machine 
Shafting 

Finished Steel Co., Youngstown, O 
Shearing and Punching Machinery 

Bertsch & Co., Cambridge City, Ind 

Toledo Machine & Tool Co., Toledo, O. 

Cady Mfg. Co., Cleveland, O. 

Long & Allstatter Co., Hamilton, O. 
Sheet fron— 

Cleveland Rolling Mill Co., Cleveland. 

Berger Bros., Philadelphia, Pa. 


Chicago 


Tool Co., Springfield, O 


Ajtna-Standard Iron & Steel Co., Bridgeport , O 


The Cincinnati Corrugating Co., Piqua, 0, 


Miun, 


Pittsburg, Pa. 


Smoke Consumers— 


American Smokeless Furnace Co., Cleveland, 0 
Brightman Furnace Co., Cleveland, 0 
Playford Stoker Co., Cleveland 
Special Machinery— 
Toledo Machine & Tool Co., Toledo, O 
Cady Mfg. Co., Cleveland, O 
Skylights 


rrauslucent Fabric Co., Quincy, Ma 
Stacks— 
Wm. B Scaife & Sons, Pittsburg, Pa. 





| 
| 


Time 


| 








Stamping and Punching— 
Cady Mfg. Co., Cleveland, O. 
Steam Boiler Inspectors — 
Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 
Steam Pipe and Boiler Covering— 


Cc. H. Besly & Co.. Chicago I!! 
Steam Packing— 
C. H. Besly & Co., Chicago, I! 


Steam Shovels and Dredges 
Bucyrus Steam Shovel & Dredge Co., Bucyrus, O 
Vulcan Iron Works Co.. Toledo. O 


Vulcan Iron Works, Chicago, Il! 
Steam specialties 
C. H. Besly & Co., Chicago, I! 


Steel— 
Wm. Jessop & sons, Ltd., 

Steel Casting»— 
Wm. Tessop & Sons 


New York, N. V 


Ltd., New Vork, N. ¥ 


rhe Johnson Co., Johnstown, Pa 
Potter & Hollis Foundry Co., Chicago, Il] 
McDowell Steel Co., Chicago, Il 


Steel Knives— 
Samuel Tretheway & Co., Pittsburg, Pa 
Steel Rails, Blooms and Billetsa— 
Cleveland Rolling Mill Co., Cleveland 


Bethlehem Iron Co., South Bethlehem, Pa 

Cambria Iron Co., Johnstown, Pa 
Steel Stamps and Stencils 

J. H. Fleharty & Co., Cleveland. 
Steel Shafting 

Finished Steel Co., Youngstown, O 
Steel Tanks— 

Wm. B. Scaife & Sons, Pittsburg, Pa 

Berlin Iron Bridge Co., East Berlin, Conn 
Stokers— 

Playford Stoker Co., Cleveland, O 
Stractural Engineers 

Berlin Iron Bridge Co., East Berlin, Conn 


Turnbuckles— 
Cleveland City Forge & Iron Co., Cleveland. 
Central Iron & Steel Co., Brazil, Ind 

Tanks— 

S. Freeman & Sons Mfg. Co., Racine, Wis 
Enterprise Boiler Co., Youngstown, O 
Wm. B. Scaife & Sons, Pittsburg, Pa 

Tapping Machines- 

Harvey Hubbell, Bridgeport, Con: 

Tetephones— 

Universal Telephone Co 

Detector 
Nanz & Co., New York 

Tinning Machinery 
The Lloyd-Booth Co., Youngstown, O 

Tin Plate- 

Morton Tin Plate Cx Cambridge, O 

Atlanta Steel & Tin Plate Co Atlanta. Ind 
Etna-Standard Iron & Steel Co., Bridgeport 
rhe Cincinnati Corrugating C 

Torches— 

Dangler Stove & Mfg. Co., Clevel 

Tool steel— 

Wm. Jessop & Sons, Ltd 
Cc. H. Besly & Co., Chicago 

Tube Welding— 

S. Fix Sons, Cleveland 

Twist Drills— 

C. H. Besly & Co 


Indianapolis, Ind 


0 
iqua, © 


and, O 


New York, N. ¥ 
Ill 


Chicago, Il! 


Valves— 
Cc. H. Besly & Co., Chicago, TI! 
lenkins Bros., New York ¢ 
Ventilating Faus 
American Blower Co., Detroit, Mich 
Buffalo Forge ¢ Buffa! N.¥V 
Watchman'’s Time Detecior 


Nanz & Co., New York 
Welding (ompound 
Cornelius S. Mitchill 
K. G. Newhall & Co Detroit 
Wire Nails— 
Salem Wire 
Wire Rope— 
American Hoist & Derrick Co 
Roberts Stee! Chain Belting Co 
Wire Machinery— 
Cady Mfg. Co., Cleveland, O. 
John Adt & Son, New Haven Co 


Salem, O 


Nail Co 


St 
Pittsburg 
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THE EDWARD P. ALLIS COMPANY '!F0N Ano sTEEL markets. 


MILWAUKEE, WIs. 





NEW YORK, Room 141 Havemeyer Bldg. 
CHICAGO, Room 609, Home Ins. Bidg 
MINNEAPOLIS, Room 416, Corn Exchange. 
DENVER, 1316 18th Street. 





Alphabetical List of Advertisers. 


The star (*) indicates that the adv. appears alter- 
nate weeks ; the dagger (ft) once a month; the 
double dagger (ft) once in three weeks; the 
parallel) ( ree times out of four. 





Acme Mineral Nugget Co 











Adt & Son, John canhdoea ’ 
tAddyston Pipe & Steel ‘Co. — 
4 tna-Standard Iron & Steel Co. ieenematnguinananiniion 32 
Aitchison, Rob’t Perforated Metal Co.......... . 3! 
Allis & Co., Edward P........... amine - 30 
American Blower iinscuibenh Sadarenenaenambeennnniuenanes 18 
American Fire Brick & Clay Co..........0......ccsseeees 17 
American Hoist & Derrick Co...................4+ 35 
American Smokeless Furnace Co 17 
pe a een I 


Atlanta Steel & Tin Plate Co.. 
Atwood & M’Caffrey...... : 















Ee aren een _ 19 
BaisE BERCRIMESTH OOo ceccccee coccccceccces eanedcheeeneney: ae 
Battle Creek Steam Pump Co.........c0..cccssssrsceeses 20 
Berlin Iron Bridge Co.............. . 23 
Besly & Co., C. H....... _ 26 
Bethlehem Iron Co. 35 
I le aR ectcsabsitcccntnten invest cnnsesinncentetenne esse _ 
REE GE, Di cc csnesececcccccdscsstsecceneses 
ES | aan 36 
III I oss lai, Unmennaneiactelientenimcanil 22 
Brightman Furnace Co................. 19 
Brown, Edward...... .......... eelinhitntivmnns 28 
Brown Hoisting & Conveying Machine Co 22 
Bucyrus Steam Shovel & Dredge Co................... 26 
ETE TET a oe 1 
er File i aiectendocdenn- seteccnncsnencvicccssces svecesccasouse OF 
CRO BOT GIO. nccccncvanececccccecccsccm aanenses 33 
Canadian Copper Co........... I 
Canton Leather Fillet Co............... . 24 
Central Iron & Steel Co.. 35 
25 


Chicago Heights Land Ass'n. 
fChicago & Northwestern Ry 
Channon & Co., H., 
Church, Isaac ........ eeesese 
Cincinnati Corr ugating Si yeenaltte ates 
CeO BEE. OBaccccccoccecsess 
Clearfield Fire Brick Co.... ............ ‘ 


























Cleveland & Buffalo Transit Co wocaiaes 
Cleveland City Forge & [rom Co..........6...ccceeeeees 
Cleveland Etectrotype Co..... es 
Cleveland Galvanizing Works scrineninibenacinanar 
Cleveland Rolling Mill Co 35 
Clonbrook Steam Boiler Co...............s+ 
Coffman Coke Co., W. 32 
“Cc. M. & St. P. Ry. Lanteniaiees 
Cole, J. Wendell...... 36 
a epetmeinieateies omnes. 5 
ee FN Ge aa: weno nccccevescncconsoscnccoetereinun 21 
DASr BAUS Be. WEG. CO .cccsccescccccccccceccszesssscceeee 24 
‘Davis & Egan Machine Co, : ; 
BRINE GR caccecccctecgnconsnceneccoccevcenssncccoresscccscceecscace 20 
Detroit & Cleveland Steam Navigation Co 23 
SST Re res ee 2° 
IE Ce PIII ocisntcncesencnasnensengnoonceunsesnen 2 
Dimon, JOR. CEMCIDIG CO....ccccccccoscccccccscescccsscess cose 31 
I SOURS SEIT I, crcinnrninnncereuaumneunene qacreaecnnnts 35 
BOR, Fs Bis cvcscccesevecccccscscsccocccccceses 2 
Empire Boiler Cleaning Co............. 0 stcennionss: a 
BGT SEED BOTINE Wiiicics cc cccccccccccssencecsocceseocoscnees 36 
Franklin Electric Co...... 23 
Finished Steel Co oe bane ae 
i Se canindeanien tenia - 
I, Bc Bat Si inrincenccccangtenecnes sncesessscornneseune 27 
I INT OE Ci adeccsncincesnsatssasessecescceone | 8 
“Freeman NS Se eae 
"Fulton Steam Boiler W ks. & # dy. Co.. 
Garden City Foundry Co............... 2 
tGarden City Sand Co........... sau naeavinmaneiiontl 
I I a seecaniiibeneimneoninnden i 22 
Gobeille Pattern Co. senesouneens ncaealae a 
Goetze, Otto.. encacecescceseres 2-17 
“Greenfield, W.G. & Se aN? 
*Haeseler & Co. lath dtactaaiitimaai 
Hamilton Foundry & “Mac hine Co. hoqsnanepensiieens I 
Harrington & King Perforating Co................000 34 
Harrison Safety Boiler Works....... anetiin te 
Hartford Steam Boiler Insp, & Ins. Co... —s 
Hazelton Boiler Co.. sidigidiemmteniin 22 
Hooven, Owens & Rentschler eet te a 
Hubbell, Harvey......... 2 ES See See pee 36 
EON a Se ene 2 
Illinois Central R. R 34 
RERSeO GIG CO. cccccescccccccesscodsesensee I 
Indiana Bicycle Co.......... 33 
International Corresponder nce School.. 15 
Iron Clad Paint Co... shditiadasennnetinanet . 3 


Jeffrey Mfg. DiC ae 27 
my Bros. ah 



















































IRON ORE. 
(On Lake Erie docks.) 




































MANUFACTURERS OF No.1 Specular, Bessemer.............0.....000. $4.50@ 4 
No. 1 Bessemer hematite................... 4.00@ ; 
Blowing Engines, Hoisting Engines, | sematites No. 1 non-Bessemer.... 2.25@ ; 
Pumping Engines, Air Compressors, | No1. Specular, non-Bessemer............... 2.75@ 3.2 
Special Engines for Electric Lighting wuenan 
Street Railways and Rolling Milis, Ore | PIC IRON. 
Crushers, Crushing Rolls, Stamp Mills, a (f. 0. b. cars) : 
a 75@ | 
Concentrators, General Mining, Milling No. 1 Strong Foundry.................. > . 
and Smelting Machinery. No. 2 Strong Foundry @ 12 
— R Id | No. 1 Gray Forge, red short Il 75@ 1200 
= eyno $ Patent Vertical Boilers. | No. 2 Gray Forge, neutral........... . 11 25@ 1 
No. 1 American Scotch............cc000.+ - 13Q0@1 
Reynolds Corliss Engines, No. 2 American SCOtCH.......0.ec0s00+ 12 50@ | 
SAN FRANCISC Lake Superior Charcoal 
ISCO, 31 Main Street. 
PITTSBURG, 702 German National Bank Bldg. | 57 7S8URG ° 
SALT LAKE CITY. Desert Bank Bidg. ae \ — = fpepmea $2 75@ 1 
KANSAS CITY, Armour Bidg. Sn II Snicmniantsenececaumentncsees cents 12 00@ 122 
Gray FOTge. .....0-000-...ceeeereeeees 11 25@ 1 
| White and Mottled...... 10 75@ 1 
(AP Sree 1; Warm Blast Charcoal... 15 029@ 1 
i, a aR 32 | Cold Blast Charcoal.............00.. + 2200 
Junction Iron & Steel Co......................... 2 | Bessemer.. oe we cove 13 
Kellogg Weldless Tube Co.................. 21|_ CHICAGO apenten by our representative 
Kurtz & Buhrer Foundry Co. ; | Lake Superior Charcoal..................... ner 3 50G@$i4 « 
8 RRS — | Local Coke Foundry No. 1 . 12 50@ 1 
Lemt °C Local Coke Foundry No. 2... ww. 12 00@ 125 
L ‘ink ro “a & Gasoline Engine Co 36 ' Local Coke Foundry No. 3 . 11 00@ 1 
c - - elt 7 ~woeid Ci cirecsttninnercaserceeass Local Scotch Foundry No 12 50@ 13 
Lod Boot ; COD. ccccccsserece soeteeeeeeeeeces sees eeenees Local Scotch Foundry No. 12 00@ 125 
odge & Shipley Machine Tool Co. Local Scotch Foundry No. 3.... 11 25@ 12 
Marine Iron Works.. Southern Coke No.1 “@ 12 
Marion Steam Shovel Co. Southern Coke No. 2. 2 etnetititiaeiins A wa TSS 
oe, bY eee eee 35 Southern Coke No. <comaamane : ie Bebe 
McEwen Mfg. Co. ee 4 Southern Se ea 11 60@ 11 
McNaull & Co a | DOUthErM NO. 2 SOft...........ccecceeeeeennernene mi 3s5(@ 11 
Miller Gas Engine Co... nse ee 18 | Southern Silveries No. 1... 
SS eee eee 22 Southern Silveries No. 2 ° 11 55 
Monarch Cycle Mfg. Co......... * 34 | Jackson Co. Silveries............cceeceseeres 14 50@ 16 o 
Morton Tin Plate Co »> | Ohio Silveries No. 1.........cccecceeeeeee - 15 00@ 15 
Moyes, L. M...... Spice Sed ie sopeercenent Ohio Silveries | ae snetd iad 4 50@ 15 oc 
Moore Mfe. & F “ip aieaaran tate beast rence | Ohio Strong Softeners......... ‘ 15 00o@ 15 
_ g. & Foundry Co ‘| Alabama  , ££ eeerres 16 85@ 17 
Nanz & Co ee : 2 Malleable Bessemer................. - oe ® 14 
National E ngraving | cn 24 | COMES BERSEMET..... ..cccccscccceeccccscesecese esos 13 COM 14 € 
EES is a gaa sabeiinesaiing Tae 
Newhall & Co............ >| CINCINNATI (reported by Rogers, Brown & Co 
Norman Co., J. : | Southern Coke No. 1, Foundry....... $1 af 
North American Metaline Co Southern Coke No. 2 and No. 1 Soft... S@ 1 
. Hanging Rock Coke, No 1............00000 12 50@ 13 5 
ying wm Se i ciicecncitsiateatttiveticcinintmitevemesaien Hanging Rock Charcoal No. 1, F« ly.. 16 00@ 1 Oc 
O 10 Sand Co Tennessee Charcoal No 1........ 13 00@ 14 
tto Gas Engine Co 3! | Jackson County Silvery No 1......... 14 00@ 14 5 
. . h G Se » 25 > 
ER ee a ee 2 — — — Mottled a Cea “4 + 
Pittsburg Steel & Iron dicts CO.....e000e 24 | Standard Alabama Car Ww heel. cesseseeerese 15 00@ 160 
Pollock, Wm. B. & Co.. 00.c00 con cccccse Ne. eer 14 @ 15 00 
layford Stoker Co........ 25 | Lake Superior “ “ 14 SO 5 Ox 
Pope, E. C.. aes 22 
| Potter & Hollis F foundry Co.. ae 18 BUFFALO 
cg eae 27 | No. 1 Foundry Strong Coke Iron Lake 
INET BO Rccccncnntenscssavnenmncosene $13.00@ 
is Ge ie TENE cnntnvinnencesenbnctendeenwaititihieesinmisniidinieiionianden 36 | No. 2 Foundry Strong Coke Iron Lake 
' Rand Drill C ead ae | Superior OTe...........-.-00 pevncanceee I @ 12 
Reese, Nemmond 7 Renee UNRMEIMERES ge ‘6 | Ohio Strong Softener No. t........... i oe 
Roberts Steel Chain Belting Co.. ; 32 | = ene < hemody rig eMEsmaee . Ps 
BIRR Bh CW. , Ws Dcccnmccnnsiscascsonisccesernees 23 | upe Evenrcceencemenorsone $5 SOD 04 
eeawes & Le, . oe mae | Southera Ne See i e 12 
Salem Wire Nail Co .4 | Hanging Rock Charcoal. 17 00 
Scaife & S Wm. B.. 
caine ~ | neon eagle . St. Louis (reported by 1 Rogers, Brown & Mea- 
{Sharon Fire Brick Works. ;|¢ham): . . 
Sharpless & Winchell. . Southern Coke NO Lesecessseeessenesseenneees $ $11 x 
tShaw Electric Crane Co.. siilssinal Southern Coke No. Bivienowavancetvocesenees bs 
Shiffler Bridge Co....... eoccecces 3 Southern Coke INO. Soneneerereecensneners 10 SO 
Skinner Chuck Co............ccccccsees 3¢ | Southern Gray FOrge..............ceeeeees edhe 
Southwark Foundry & Machine Tiiccenuasinaeans a Southern Charcoal ato. , a pe 
Springfield Machine Tool Co.. 6 | Missouri SOE TOD. Srrcnicecsceenencces 14 00@ 15 00 
Standard Paint Co..........ccse 35 | Ohio Softeners. -....... pacaouensnouennneneanenye es 
Star Denamo Co + Lake Superior Car Wheel.......... 15 00 
Starrett Co......... ue , | Southern Car Wheel............cc0sseee 16 25 
Sterling Emery W heel Mfg. Co. puvtenensamnseeioessns 34 
see x peonsevceececcoscoscosnns coe scoreesccosesece - OLD RAILS AND SCRAP METAL. 
Stilwell-Bierce & Smith-Vaile Co............ ‘cceiake al Gross Tons 
Stowe, Fuller & Co were py | Old from rails..........cecerrcsssrssereercsreresscssesersensoe G16 25 
Stuart Fire Brick Co....... 33 | Old steel rails................ - 528 
Sturtevant Co., B. F....... CES Cat WRETS...-0----- N rT NS 
Ss ET TONS 
CE — No. 1 R. R. wrought scrap.......cc.ccesecceccoececeeee: vena 
Taylor & Boggis A a ea 1 BREE COD cee ccccccsccccccsnccccccccocccvessccscesccccceconceees 10 © 
Textor, O....... 2| No.1 Machine cast scrap............ Saieimsicinealaiis ‘ 10 00 
Thurman Fuel Oil Burner Co.. 19 | TOR BRICES........cccccccceseccccccessccccssosscccecoscoces snosse 29 20 
Tod, Wm. & Co.. 34 | Axle GASTRIN Rc ccococescocccncessoseeseccces sailabise 9 00 
Toledo Machine & Tool Co... 35 | Wrought turnings (free from cast 8 o 
Totten & Hogg I. & S. F’ dry Co.. palnutitieaied 20 | Cast borings................ yeooveeesseconscvsssssoneseseecess 7 00 
Trethewey & Co ............ censcvecseceecseseceee 24} Uncut wrought iron bDOI1ETS.............cccceseeeees 4 00 
Translucent Fabric Co......... ee GS 3 0 
GSPAbO BATE...cccccerescccecresceccscecece 
Union Mining Co.. sesscerenerercereseereeeceeeseenee §7 | Pipes and flues qanan a 
United States Mz 1iling NN veseeeeeeee 30] Tank iron.. am 
Universal Telephone Co.. t | Hoop and band iron...........ccsecseseeeeeees ie 
Upson Nut Co......scseeceees a sectcnensctannatnnstanchnnteninneenenisecesspens 
Valley Iron Works.. _ pnndibnhtinedaatacitnnnaieteh 24 Wrought drillings 
Vulcan Iron Works, Toledo . : BEOTISROLS 89 OE 22200000000 ccecccccccncescscocscssecess 
Vulcan Iron Works, Chicago .... 23 s 
wtietens Meee STRUCTURAL MATERIAL. 
tWard & Nash cas dttiehadiitniriesene Beams and Channels (Cleveland mill) ....... 1.54 
Westinghouse E lectric & Mfg. Co 99 | AMBICS...ccocccccccccccccssccveccocvececccesccccscceneceoces @r1. 30 
Westmoreland Fire Brick Co................ 3 | TDOBBercceceees - 1.49¢ 
PCS CR ncnctnitvcinnnicontecqeesttienicteanniceiene Universal Plates. 1.45¢ 
“| Sheared Plates............... 1.50¢ 


Young, J. D......... 





If you are thinking of enlarging your 
mill, foundry or machine shop, or of pur- 
chasing machinery of any kind, send us a 
line giving character of machinery needed. 
We can put you in communication with 


|} manufacturers from whom you can buy 
advantageoansly, 





MERCHANT IRON AND STEEL. 
{List prices out of store.) 
Flat Bar. 
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SEND FOR OUR NEW CATALOGUE OF| 


— ——— e+ ~- 


Frank P. Cady, Pres. and Su 
Geo. H. Bowler, Sec’y and 


THE CADY MFC. CO. Punches and Shears, Wire| 


18, 20 and 22 Johnson St., CLEVELAND.0. Working and Special Machinery. 


-* 















5 


OF ALL &/NOS FOR 


MILLING MINING AND 
AGRICULTURAL’ MACHINERY, 


ai L 
METAL S 4 














BR ee i 

ge got! g18BhsopPPR on 8s gyn AP rps Ort 8 eR? sh 
LARGE AND VARIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. \:*: 
: 


2 THE ROBERT AITCHISON. az 
a PERFORATED METAL CO., “i* 


| S att a® 
ti ! offi om sl? 765" 26 bahar ei eironce, a. oe ou cle 


















Power Presses, Drop Hammers, 2 to 2% inch 


|*% 

















A. H. LEITCH, Pres JOHN C. LEITCH, Sec. AND TRE AS | 
| 
Works and Mines, Westmoreland, Pa. | 

DIXON’S PERFECT LUBRICATING CRAPHITE. 

The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Ol! or Grease 
MOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 
An Interesting and Instructive Pamphiet © 

will be sent Free of Charge. 

JO8. DIXON CRUCIBLE CO. Jersey Citv.™ }. 

Pe ae aa oS eee a i aie 
SMALL DYNAMOS!} 
; For Incandescent Lighting, 3 
; Im Factorics, Mille, etc, at a Reasonable Price. | 
; If power put vt Write f ré 3 
i STAR DYNAMO CO., Jefferson City, Mo. 3 
CECT CEE E EE EEE EEE EEE CECE EEE OEE ETE EE OFF CFE T FET eres FF ree errr Ferrer rrr rrr ree IV VVTN TTT TT TTT TY errree 





CAS OR 


POWER CASOLINE. 


No Steam, Coal, Ash, Gauges, Engineer nor Danger. 
From 1 to 250 


From to 20 | Can be Used in City or Country. 
THE OTTO CAS ENCINE WORKS, Inc. 


33d and Walnut Sts., PHILADELPHIA, PA. 
S. M. York, 42 S. Water St., Cleveland Agent. Over 45.000 Sold. 


IRONCLAD PAINTCO., 


Factory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 


From 








ORDER DIRECT FROM THE 


ron Clad Paint Co. 


And get the genuine article and | 
save liability of suit for using an 
article made in violation of the pat 
ents issued to Wm. Green, and now 
owned by this Coipany 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 

FURNISHED 

Ground in Oil 


USED BY NEARLY ALL THE 
RAILROADS, 


CLEVELAND OHIO. 


both Dry and 





Crads Berk ater 


REVIEW. 





ww 


Round and Square. 
1 to 1% inch 


2% to 3% inch. 
| 3% to4 inch 
4% to 4% inch. 
4% to 5 inch 


% to 1% inch 
% to > % inch 
ty 


Half Oval and Half Round. 
1% to 3 inch........ ‘ 


| % tors inch... 


% to inch. 


eae H eavy Bana. 

1% to 6 by \& and 5-16 inch 
1 to1% by \& and 5-16 inch 
K%to % by & and 5-16 inch 
\% to % by & ands-16 inch 


Hoop Iron. 


1 7-16 to 4, 
1 7-16 to 2, 
1 7-16 to 2, 
1 7-16 to 2, 
1 7-16 to 2, 
1% to 1h, 
1% to 1h, 
1% to 1h, 
1% to 1h, 
1% to 1h, 22 
15-16 and 1 inch, 
16 and 1 inch, 
16 and 1 inch, 
-16 and t inch, No. 21 
rand 1 inch, No. 22 
No. 13, 14 and I6s..... 
16. 17 and 18...... 
19 and 20 
. 21 
= 
-16, No. 12, 14 and is 
-16, No. 16, 17 and 18 
-16, No. 19 and 20.......... 
-16, No. 21... 
-16, No. 22 
, No. 13, 14 and 
No. 16, 17 and 15 
No. 19 and 20 
No. 2! 
No. 22 


No 


0. 13, 14, 15 ana 10 
17, 18 and 19 


. 22 

13, 14 and 15 
. 16, 17 and 18 
19 and 20 

21 


No. 13, 14 and rs.... 


No. 16, 17 and 18 
No. 19 and 20 


Is 


13, 14 and Is 
7 and 18..... 


21 


“ 
2 


14 and 1s 
», No. rf ind 1 
and 20 
and 


No 
No 
No 
No 2! 
No. 22 


13, 14 and 15......... 
16, 17 and 18 
19 and 20 


ad 
16 and 
16 and 
16 and 


% inch 
% inch, 
% inch 
\% inch, 
1r6and % inch 
16and % inch, No. 22 
No. 13, 14 and 15 
No. 16, 17 and 15 

No. 19 and 20 

No 


IYI OCOCS 


KEEFE 


Light Bana. 

\% to 3-16 inch 
r Nos. 11 and 12 
1 to 1% by % to 3-16 inch 
1 to 1% by Nos. 11 and 12 
% and 13 16 by % to 3-16 inch 
% and 13-16 by Nos. t1 and 12 
% and 11-16 by % to 3-16 inch 
and 11-16 by Nos. 11 and 12 ee 
% and 9-16 by % to 3-16 inch............. 
% and 9-16 by Nos. 11 and 12 


| %& by % to 3-16 inch 


io 16 to % in. 


and 12 


yy by Nos. 1! : 
Wagon 


Box iron, 
by Nos. 11 and 12 
: igand 14 
tand i2 
igand 14 
Iron. 


% inch, beveled edge 
% iach 


Sheet 


Steel Boiler Mlates—i-4 in. 


Tank 
Shell - 
Flange. 
Marine Flange 

Fire Box.... 

Above incMudes plates 
90 to o6 in. wide : 
76 to 100 in. wide 1 
100 to 104 in. wide... ike 
104 to 106 in. wide 


92 inches wide 


American Cast Tuo! Steel, 


ROUND, SQUARE AND OCTAGON. 
} to2in, inclusive 


and Heavier. 


2 
? 


> 
2 
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AETNA-STANDARD IRON AND STEEL COMPANY. 


BRIDGEPORT, OHIO, 
MANUFACTURERS OF 


TIN AND TERNE PLATE Iron and Steel Plates and Sheets, Plain Black, Painted, Corrugated an, 
§ other forms of ROOFING, SIDINC and CEILING. Patent Leveled Calvanized 


: Sheets, BARS, Lieht Section Rails, ANCLES, Tees, Channels, and other Miscellaneous Bars and SHAPES. 


WITH SUCH DIVERSITY OF PRODI cT,. 


SPECIAL ADVANTAGES syicte cious cit or cur Tascn’srocks, securing PROMPT SHIPMENT. 

















INQUIRIES INVITED AND CATALOGUES MAIL*D ON APPLICATION. 
_—-—_ 
7-16 to % and 2% to 3 in.. witiegutiediidunidanaibaisi ..09 
rs (EY, Eee , pesnmpieensaweee 09% 
% to II- 16 and ah chsiciit Nineties dail la ‘ 
a et la ia arteniniattaiaannpaenanneunnii : 10% 
) Nigh ) \% to 9-32 and on t ee ion 1! 
\ : ~ F OEP vensliiine siete Sinenetscduacneteccouints 13 
DETACHABLE vias. 
cts. Is 
2 to 9-16 in. wide by 2to % thick............... - 
Bessemer and 0. H. Steel, 
Bessemer Machinery................. ...base price 
Open-hearth Tire........... - , rs 
Open-hearth Spring.................. = 2 20 
Ee ” x 





ROBERTS STEEL CHAIN BELTING CO., Pittsburg, Pa.  ooSStdisesisercx aaa sence 2 on 


English Tool Steel. 


Elevating and Conveying Machinery .....,..0 °°" """ = 

















, . Hobsox fg CE sinhennnihiainaniiinl ; 15% 
For Handling all kinds of materials. 0 ‘ soonest RELL LOOS SEALE OL — 
Special Wrought and Steel Chains of every description ; Coil and Cable Chains : Chain Haulages for Coal Burden Boiler Rivets. 
Mines ; Sprocket Wheels ; Complete Coal and Ashes Handling Plants ; Wire Rope Haulages and Wire Rope. y $4. 11-16 and & inches diameter............ 2 26 
Bridge %, %, 11-16 and ¥ inch diam 2 00 
Wrought Pipe and Boiler Tubes, 
Lap weld black, base dis 
Butt dis 
Lap galv dis 
Butt : lis 
BLUEFIELD, Ww. VA. Boiler tubes 24%" and smaller lis 
Boiler tubes 2%" and larger 
GENERAL FACTORS AND SHIPPERS OF Casing screw and socket joint li 
Casing inserted joint lis 
FLAT-TOP Cc Oo K E. MACHINERY SUPPLY MARKET. 
Vay. \\ Anvlls. 
| . . 9 
Ali iN So low in ash that it requires no Suxing for foundry purposes wrighte. = HicGpatan ieee Aer MIRE ae ‘ 
Our foundry and furnace coke was awarded the first premium at the World's Fair in 1893 Bellows. 
"ERAGE ANALYSIS OF COKE . i 
AVERAGE ANALY 7 Cc Blacksmiths { Hill's es dis 40 
IB a. oncninvesesecnsaseneneets aba ae eyene.. posevconconpeoenscoceconssestontesscensiorccccsene MO ( Bullock 's.........dis so&10 
I inca cereieppennieannoete arene 93.625 Ash.. , a a duleiaien atitiaata ; 05 004 Moulders’.... ° cecceccoescoce dis 40@40&10 
Volatile Matter......... SS a a eee ee ee OE CE seeeceveee iS 40& 10@5c 
Foundry,Furnace and alls sizes $ of crushed coke. Guaranteed lower in Sulphur than any other commercial coke Belting. 
Boston Belting Co.'s standard eovecesGlS 70 
— — dis 60&5 
: : = eeeveeee Gd 55 
pune ee Rubber Co. extra standard ‘dis 60&10 
. gh ee = dis 45 
Shultz Raw Hide L eather Belting. single, dis « 
Munson’s Short Lap Single Leather.......... dis 5 
Munson’s Short Lap Double and Light 
I CIID snccnnitiinnecnenousonenccsent dis so&10 
FROM { 0 LBS. UPWARD. Shultz Raw Hide Leather Bel ting, Double 
and Light Double nie sniinsathiniiadiianaiaitiiiaide dis 4¢ 
a, 4 ee dis 50& 1 
Alexander Brothers’ pure oak tanned. dis 
f B Oo -H h Steel 
Made rom est pen eart tee _ Blowers and Exhausters. 
B. F. Sturtevant’s sidnitienaniatitetaansenetil dis 20 
ALSO SAND ROLLS AND CAST-IRON PINIONS. SED GPENIE SR igensrescnescomabnbenicteeainnnnneinies dis 35 
eee oo Cree dis 40 
Chucks. 
SEND FOR ESTIMATES. Cushman's 4 Jaw nacppancent — ninmsainisal dis 45 
29 Compbination.. soatieiieniseitiineneieeinean dis 40 
“ Geared Scroll... olaeidiicratshenmeniiod dis 30 
- 2 Jaw Brass Workers........... —_ |}. 
-" Se nciaasnian dis 35 
j t Wescott’ s Scroll Combination............... dis 33 
j ' Independent ..... ne = 
. * Little Giant SSRN dis 
Horton's Universal. acini ; dis 
“ Independent............... Sia aiaiaatiniate dis 45 
Whiton’s Independent......... es dis 45 
National Combination..., seestes sehanetaieni —— 
Sweetiand ‘ , dis 40 
£ TS as rae dis 20 
Morse OT Silda aititibnliibigiidadenenneinnntaeetiiit dis 15 
_— > TR Skinner’ s Combination L ‘athe a SO 
INCORPORATED. , Independent Lathe... ceseeeee iS 40810 
Successors to TURNER, DICKINSON & CO. a oa ee me! ~(- 
os dhevinsitatie ee fF 
Armitage and Central Avenues, Station G, Chicago, Ill. Cutters and Reamers. 
Cleveland. a Se Aen a ee OE secccceeesGiS IO@IS 


dis 10/@I<s 


FRICTION CLUTCHES, HANGERS, PILLOW BLOCKS & PULLEYS, SauscS8- Ss 


Large Stocks on Hand. Shipments Promptly Made. Brown & Sharpe, 2 ing Gai seaees sesees _ 





Crowbars. 
9 J E N K j N ~ 9 @ | Cast Steel...........ccccccrccccsccoreeseee B® 3h 
ss 9 6 9 6 . Iron, steel points........... : a i a 


is the Perfection of Joint Packing. Instantaneous. Does not Drill and Drill Sockets. 





Squeeze Out and not Necessary to follow up Joint. We guar-| pwist prills........ dis so&10 

antee it to last for years on any and all pressures of steam or | Morse Taper and Straight Shank to 1%"..dis so&10 

any kind of joint where packing is ceuaiead Does not Rot.| worse Taper and Straight Shank Larger 

Burn or Blow Out, therefore the best for all purposes. Call than 4" eee die 

for and insiston having ‘96 JENKINS ‘96 stamped like cut. | prill SOCK ets. one seenern crime 

Jenkins Bros., New York, Boston, Philadelphia, Chicago. | Standard Twist Drills...............00..0+. dis ss@ss&5 
en - —  piememmeenineinel dis 55@ss&5 
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“BRIDGE. ‘COM PANY, ae 
SHI FFLER No. 4 to No. 54 to Flour, C. } 
46 gt So Zz F, FI 
BUILDING DEPARTMENT nese, B® a *} 
° % kegs ¥ P........ 4% iW « \« 
\ kegs va 5s ¢ ec , « 
— .| 10 B cans, 10 in case 6 « 6% 5s ¢ 
SPECIALTIES: STEEL AND IRON BUILDINGS FOR ROLLING-MILLS | B® cans less than 10.10 ¢ io « 7c 
TIN PLATE PLANTS, STEEL WORKS, FOUNDRIES, FACTORIES, ROOF Emery Cloth and Paper. 
aha ahead _ 2 . . _ . . LARD RDITIC ATE . ’ 27 | Barder, Adamson & Co dis so@so&< 
TRUSSES, GIRDERS, COLUMNS, BEAMS, CORRUGATED IRON, ETC - eer, Adameoe dis so@sols 
Main Office and Works Branch Offices Kmery Wheets. 
1123 Betz Building, Philadelphia, Pa. Detroit dis 60@70 
48th Street and A. V. Ry. 65 Dexter Building, Chicago, U1. ——— 8 dis 60@-70 
PITTSBURG, PA. 228 Lumber Exchange, Minneapolis, Minn. Sterlin dive _ 
Celluloid dis 10o&33\ 
Northampton dis « 
Crystal dis 6s@7 
2. Vitrified dis 60@7« 
Vulcanite dis 6o0& re 
Hamden dis 60& 10@7« 


Cyclone dis 60@60& 


Steel Rails, Blooms, Billets, Bars, Axles, Angles, Chan- 


Files. 

nels, Forgings, Locomotive Car and Arche! dis 608% 10@6o& 108 10 
- ichoison dis 60& 10@60& 10& 10 
Structural Steel. X.F dis 2s 
Kearney & Foot lis 60& 10@60& 10& 10 

. > - , : > >» RP ion | Black Diamond dis 60& 10@60& 10& 
CAMBRIA IRON COMPANY, S. W. Cor. 15th and Market Sts., opp. Penna. R. R, Statior McClellan. ai, ee eee oe 
Philadelphia; Chicago office, Western Union Building ; New York office, (for Rat Disston's dis 65@-o 
‘ ; : : Western dis x 
and Axles), 33 Wall St.: Cleveland office,Bourne, Fuller & Co. Works at Johnstown, Ia. | stub’s dis 2 
Grobet's dis x 
Reynolds Bros.’ Hand Cut dis « 
Industry File Works Hand Cut dis x 


GAUTIER STEEL DEPARTMENT OF CAMBRIA IRON CO.. 


Hammers. | 
P. &. WF esas { 








Atha new list, Jan. 15, 1887 dis 
JOHNSTOWN, PA. Heavy hammers and sledges under 5 Be 12¢ 
over 5 IoC 
. ar ; = R Jack Screwa. 
MERCHANT BAR STEEL: Including Tire, foe Ca k, M aery ; Illinois Bolt Co. list dis 7« 
road Spring, Hoe, Rake, Fork, et Nuts and Washers. 
ACRICULTURAL STEEL AND SHAPES: Finger ! . e Backs, Rak Size of bolt inches \& 5-16 % % Kw KM 
Bundle Carrier Teeth, Tedder Forks and: Springs, Spring Har I w Drag 1 Square...... 8 7 S% 4% 4 % «(3% 
Seat Springs, et Hexagon 1S% 11M 5% 6 5M SM 
; - ° . . - | " . Washers cececes 9 5 7 s 4 s“%™ 4% 
PLOW STEEL: Fiat and Finished Plow Shapes, Diggs if In lots less than too is, ® Mm add Ke i boxes 
Hammered Lay, Rolled Lay, et add rc to list. 
Naila« (wire 
Cold Rolled Steel Shafting. Steel Harrow Discs. Cambria Link Barb Wire. ‘ist July 14, 1557... dis 8 


Standard Penny Nail s .y keg card rate 
j Car lots 12 
( Less than car lots...$2.2 


New York Office, Oilers. 


102 Chambers St. 


At anta Office. 
325 Decatur st 


Philadelphia Office. 
611 Phila. Bourse, 


Chicago Office 


209 Western Union Bidg Zinc and Tin 









dis &« 
Brass and Copper 8 ' dis « 
. ei Malleable Hammer’ s), No $3.60: No. 2 
: T ime ee $4.00; No. 3, $4.40 B@ doz bt dis 10@10&1« 
‘ P \ Fe P la »: Picks. 
: \ a t. Zz >| [ae 3 ' Railroads, 5 to 6 Is $12 dis & 
y \ \ S \ | — at | 6 to 7 Is $13 dis & 
< ‘ QJ  * a MANUFACTURERSIOF Pulleys. 
\d ca Bri L © okey > Swmmmboom aie 
\o Silica Brick ba Split Wood Pulleys — <s@e 
For Open-Hearth, Basic and Acid Steel Furnaces, Glass and Copper Pulley Blocks. 
Tank Furnaces. Extra Shapes MADE TO ORDER Moore's Anti-Friction Differential Chair 
Office, Room 21, Conestoga Bidg., Cor, Wood and Water Sts.. PITTSBURC, PA., "ley Block <r me 
veta, 





Iron, Thousand, 


list November 1, 1804 
Iron, Ordinary 


dis 60@6s 
Cooper s Ble 


ck and Carriage 
list November 1, 1804 di 








. & Oorar 
Pays spec ig . attention to | Copper. dis s0@sok ~ 
iron ore, blast furnace . 
’ Taps. 
roll ing mill, foundry anc | Cards, Hand and Nut to 2 in is & 
0 — shop interests, | Carpenters dis 5 
Morse dis sc 
. . Pratt & Whitney new list dis 1 
Machine Screw Taps dis ss 
Pipe Taps to 2% in dis 70 
Stay Bolt Taps dis 25 
Stove Bolt Taps dis 55 
Pulley Taps dis « 


ee i 
v Solid Box . dis & 

Parker's dis 20425 

Prentiss dis x 

I©GYGLES. Stephen ~ ceveeeeetll® 25% 

Barrett's er dis 3% 

— Miller's Falls dis 40 

Merrill's , dis 15@2c 


Vises, 












A A POINTER 10 DEALERS. ities sie 
Wire. 
—— New List, Apr. 9, 1894 
= Brass dis « 
You have seen the words at velact the top of this ad. so often Coppe! ....; ~ dis 4c 
Bright and annealed, Nos. c@18 dis 70& 10@75 
; , ivawric , Nos a, 26 dis 75@7 
that they are engraved upon your mind. They are likewise engraved upon | . ton, ented ain ee S 
- ca : = yppered Nos. o to 18, market list......dis 7o@70& < 
the mind of almost every individual who can read. When a person thinks | Galvanized Nos. 0 to 18 disés& « 
~ ' Tinned market Nos. o to 18 dis 67% 
; 7. = h 5 bh j - h« ach . ) 1] rs ast steel dis « 
of bicycles the first thing that flashes upon the mind — Minmed Broom Wire | ‘ig aratils 50 
and that is the first wheel asked for. Do you realize noe Senasiad Genes, Bes. 6s to te ais 75 
: = ”~ Ww Stub’s Steel Wire regular sc BWM dis 30 
the importance of being able to supply what a prospec- ~—— : 
yrenches. 
tive buyer wants? Just consider it for a few moments, and then write cce’s genuime pn 
rar ; Seongeee dis 70&10 
us for terms. vertoaken my ty 
- = Bemis & Call's Combination : dis 45 
Donohue’'s Engineers dis 20& 10 
INDIANAPOLIS, IND. ee S Sea us Engineers dis é« 
EASTERN DISTRIBUTING BRANCH, | Billings & Spencer's Drop Forged os 
i 339 BROADWAY, NEW YORK. igator aii dis 40 
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= ON &-KING PERFORATING CO. | | 2:2 
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a Dy. saat 600288 ate Re Joceeare® oe 
PERFORATORS OF STEEL, IRON, COPPER, ZINC, BRASS AND TIN. 
For GRAIN CLEANING AND MINING MACHINERY, SUGAR AND MALT HOUSES. BRICK AND TILE WORKS, FILTERS 
use WOOLEN, COTTON, PAPER AND PULP MILLS. DISTILLERIES, FILTER PRESSES SPARK ARRESTERS, GAS AND WATER WORKS, 

In RICE, FLOUR AND COTION SEED OIL MILLS, STONE, COAL, AND ORE SCREENS, OIL, GAS AND VAPOR STOVES, COFFEE MACHINERY, ETC 
STANDARD SIZES PERFORATED TIN AND BRASS ALWAYS IN STOCK. 
Main Office and Works, 222 to 240 No. Union St., Chicago, Ill., U. S. A. Eastern Office, No. 284 Pearl St.. New York. 














WILLIAM TOD & CO. 


YOUNGSTOWN, OHIO. 
The Porter-Hamilton Engine : 









SALEM 
WIRE NAIL CO., 


SALEM, 
OHIO. 


kes 






| =k S 2 









ARE YOU LOOKING 


FOR A CHANGE IN LOCATION? 


If you are not satisfied with your present site, 
or if you are not doing quite as well as you would 
like to, why not consider the advantages of a 
location on the Illinois Central R. R. or the Yazoo 
& Mississippi Valley R. R.? These roads run 
through South Dakota, Minnesota, Iowa, Wis 
consin, Illinois, Indiana, Kentucky, Tennessee 
Mississippi and Lousiana, and possess 


FINE SITES FOR NEW MILLS, 
BEST OF FREIGHT FACILITIES, 


CLOSE PROXIMITY TO 


COAL FIELDS AND DISTRIBUTING CENTERS 


AND 
INTELLIGENT HELP OF ALL KINDS, 
MANY KINDS OF RAW MATERIAL. 


For full information, write the undersigned for 
a copy of the pamphlet entitled 


100 cies WANTING INDUSTRIES 


and Towns 

fhis will give you the population, city and 
county debt, death rate, assessed valuation of 
property, tax rate, annual shipments, raw ma 
terials, industries desired, etc. 

To sound industries, which will bear investiga 
tion, substantial inducements will be given by 
many of the places on the lines of the Iilinois 
Central R. R., which is the only road under one 
management running through from the North- 
Western States to the Gulf of Mexico. GEO. C. 
POWER, Industrial Commissioner I. C. R. R. 
Co., 506 Central Station, Chicago. I-2-'94 





a 7 


Reversing Engines, 
Blowing Engines, Con- 
verters,Hydraulicand 
special heavy machin- 
ery for the iron and 
steel trades. 





= 


Williams Improved Vertical Engines 


For Direct Electrical and all High Class Work. 


39-41 Cortland St., N. Y. 
E. F. WILLIAMS. 


1025 Monadnock B’ld’g, Chicago. 
ALBERT FISHER. 





THE LLOYD-BOOTH CO., 


=a 








YOUNCSTOWN, 
OHIO. 






pe 
nO. 
ms S- 
>. - 
ra 5 «OO 
— 
Yo= 





rERLING 





EMERY WHE 
MFG. CO. 


TIFFIN, O. 


CORRESPONDENCE SOLICITED. 


ACENTS: 
Mcintosh, Huntington Co., Cleveland. 
Somers, Fitler & Clarke, Pittsburg. 
McDowell, Stocker & Co., Chicago 





Subscribe for THE IRON 


TRADE REVIEW, 93.00 per year. 
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ARADS 

ee: 

12 . or N 2) ab 
“ d i 


Principal Ofhce and Works 


SOUTH BETHLEHEM, PA. 
STEEL RAILS. 


P. & B. Ruberoid Foofing is BILLETS AND MUCK BAR, 


eculiarly adapted for Build-| ST EEK E'ORGINGS 
a s of A atom which | x - 
8 S HOLLOW SHAFTING, CRANKS, ROLLS, GUNS AND ARMOR. 
are exposed to Acids, AlKalies, | oy 
Rough, Machined’ or Finished, Fluid Compressed, Hydraulic Forged. 

Coal Gas, etc. Thoroughly effect- 

NEW YORK OFFICE, 100 BROADWAY. PHILADELPHIA OFFICE, 42! CHESTNUT ST. 
ive strong, and very durable. | 

| CHICAGO OFFICE, MARQUETTE BUILDING. 


THE TOLEDO MACHINE & TOOL CO. 
THE STANDARD PAINT 6O., 601-506 Superior St., Toledo, Ohio. 
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We Invite Correspondence on the Subject. 











SOLE MANUFACTURERS. — one — ee 
wer Fresses, rimming Presses, 
Li >» « « NEW YORK. 
e a teagae fe Straight Sided Double Pitman Presses, 
shicago ce, 6 Sth Avenue. 
Cleveland, Ohio, - The A. T. Osborn Co. Drop Presses, 
| Embossing Presses, Automatic Feed Presses, 
Stamping Presses, Power Slitting Machines, 
Riveting Machines, Power Shears. 
Edward Brown, ew Te 
oe No. 34 Power Press. Write for catalogue and prices. No. 3! Power Press. 
ESTABLISHED 1860. | 
11 WALNUT St., PHILADELPHIA. | 
 autacturerand fate LHe “GCLEARFIELD” FIRE BRICK 
OF THE MANUFACTURED BY 





Hot Blast or Graphite) Pyrometer. THE CLEARFIELD FIRE BRICK CO., Limited, 


—The only stationary Pyrometer | 





~~ we use durable over 700 de- | Office and Works at CLEARFIELD, PA. 
The Standard Portable Pyrometer— | 929 Liberty Street, Pittsburg, Pa., John Richardson. Agent. 





nrc, totes, weeues| CLEVELAND ROLLING MILL CO., 


Centennial 











| Accurate for all time. CLEVELAND, : OHIO, 
Annealing Oven Pyrometer—to 3,000 | 
degrees—of 189%. ——MANUFACTURERS OF — 
e Tin-plating Pyrometer—ot 1594. | BESSEMER AND OPEN-HEARTH STEEL, 
| Blooms, Billets, and Slabs, Steel Rails, Stee] Beams, Channels and Angles. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates, 
Mercury and Steam Cauges. Galvanized and Black Sheet [ron and Steel Corrugated Iron Roofing. 








EXPANSION BOLTS. 







<li KING’S SIX TON 
ELECTRIC CRANE 
| Can be furnished at low coat. 
For all Kinds of Structure to ae ION ST ’ on. Ohio. 
Fastening oft Kinds of Stra | informasion tothe MARION STEAM SHOVEL CO Marion. 0 
Patentee and M’fr, ISAAC CHURCH, 
Send for Catalogue. 1621 Walnut St, TOLEDO, O. | 











DOVER FIRE BRICK CO., 


MANUFACTURERS OF 
|- Furnace, Mill and Special Shape Fire Brick. 
Office, 44 Mercantile Bank Bldg., 


34,000 TO 38,000 TENSILE STRENGTH. pi ac ot nea 





Process Owned by 


THE McDOWELL STEEL CO., 





Pays special attention to 


Room 902, Mallers Bldg., - - CHICAGO, ILL. | . 
The Iron Trade Review iron ore, blast furnace, 
rolling mill, foundry and 
MINING MOISsTS machine shop interests. 
—-AND-—— Per year $3. . 


HOISTING ENGINES. | 


DERRICKS THE CENTRAL IRON & STEEL CO. 


BRAZIL, INDIANA, 












j 





American Hoist MANUFACTURERS OF 
& —_ Ca, 
Bey «room Wrought lron Open Hexagonal Turnbuckles, 
cece or mom age pki wpa. 4 Market. 
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Tae ART £2 DE TRo1TT 


Emery Coruncum Wheels and Machinery. 


Writeto J. WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O 


@@” N. B.—Also Agent or WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 
TWIST DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois 
and Wisconsin. 


OILLESS BEARINGS !mproved Tapping =" 


For Loose Pulleys and Machine. 


other bearings. Perfect-| Will tap 25,0coo holes per day. 

ly clean. Nocutting or : 
anger of fire from over- | Brass Machine 

heating. Send for Loose | . , 

Pulley circular. Screws. 

No. American Metaline Co. | HARVEY HUBBELL, 

40to 48 Third Street, — | 33 Organ St., = 
Long Island City, N. Y. | Bridgeport, Conn. 



















MILLS, 
4,686 Tt. Swing, 
H. Bickford, 
Lakeport, 

¥. 8 












a ean seer , F 
The ‘Lambert’ Gas & Gasoline Engine 
os ee direct — the tank. No ‘boiler. 
Made in tll Sizes. from one to so horee owe | - ES. StOovens 

r tiption and prices. 
LAMBERT GAS & GASOLINE ENGINE CO., sielesgeragelscodbren sy: amen 
30 Kentucky Ave., Indianapolis, tna. | Fire Brick, Fire Clay and Foundry Supplies, 


Second Largest Builders in the U. S. of 


[Sand 20in. Grank Shapers 


SIX HUNDRED IN USE. 


Stroke adjustable while running. 

Stroke always positive. 

The vise is swiveled, and centres furnished. 
Improved box table, and removable. Heavily Geared. 


Strong, Heavy and Rapid. 
For full particulars write to 


s— The Springfield Machine Tool Co., Springfield, Ohio. 


— McDOWELL, STOCKER & Co., 61 So. Canal St., Chicago. Il 
The Springfield 15” and 20” Crank Shaper. General Western Agents. 2) 


Send for Photograph and Low Price. 














Established 1879. 


THE OHIO SAND COMPANY 


SHIPPERS OF ALL GRADES OF 


MEO UL.DING SAND. 
Our Sand is SECOND TO NONE. Banks at Conneaut Conneaut, Ohio. 


and Kingsville. Samples and Prices on Application. 





“CHICAGOMILE oi 

~ PoRTABLE Power 
SAW S 

FoR ALL PuRPOSES. 


EVERY MACHINE 
i FULLY WARRANTED 


\ FREE our NEW CATALOGUE 


SEND FOR IT. 


@ 
O 
W) 
par 
* te) 
Zz 


ATLANTA GA 


H. CHANNON COMPANY, 


—_——===DEALERS IN 
Wire Rope, Manila Rope, Packings, 
Blocks and Chain Hoists, 
Cotton Waste. 








Tackle 


$ 2 tI I OOO 
4 











24-26 Market St., . - - - : CHICACO. 


ILN CANALS 


.BESLY &co' 
5 FINE TOOLS ANDMNFRS. PAROWARE < 
SS PO FE POD Fhe CN Oe om 








Fred. F, Sharpless. - Horace V. Winchell. 


SHARPLESS & WINCHELL, 


809 and 811 Wright Block, MINNEAPOLIS, MINN. 
Analytical Chemists and Assayers. 
Consulting Geologists and Mining Experts 


Mines examined. Advice given on treatment 
of ores and development of properties. 

Intimate acquaintance with Lake Superior 
Mineral Regions. 


SKINNER PATENT CHUCKS 


Lathe Chucks, 
Drill Chucks, 
Planer Chucks, 
Face-Plate Jaws. 
Catalogue free on application. 
THE SKINNER CHUCK CO., 


ay NEW BRITAIN, OONN., U. 8.4. 








— aS p-— 
No. 94 READ ST., NEW YORK. 





When you write to firms ad- 
vertised in our columns, please 
mention the fact that you took 
their address from our paper. 


They will thank you for it. 





Big Help to Advertisers! 


We know where to find all the good 
dealers in your line and we'll address, fold 
and mail your circulars to them for half the 
regular postage alone would cost you. 
Send for our circular. 

THE UNITED STATES MAILING CO. 
47 and 48 Case Library Bidg, between Post Office 
and City Hall, Cleveland, 0, 


“HAMMOND” AND “ACME” 
crave FIRE BRIGK 


CRADE 
ARE THE BEST. 





MANUFACTURED BY 


Reese, Hammond & Co. 


BOLIVAR, PA. 


Specialities: Tile, Grate Settings, Stove Linings 
and Difficult Shapes to order, Cupola Blocks. 





Large stacks, stand pipes, 
heavy plate and blast fur- 
nace work. 


ENTERPRISE BOILER COMPANY 


YOUNCSTOWN, O. 











